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(54) LIQUID CRYSTAL DISPLAY DEVICE AND ITS DRIVING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent picture quality deterioration such as crosstalk. 
SOLUTION: A display area is divided into (n) subfields for displaying one frame image in order along 
the time base, and the said subfields consist basically of A^m pixels or scanning lines [where A is 
a positive integer, (n) is a positive integer between 3 and A, and (m) is a positive integer less than 
(n)]. This driving method of the liquid crystal display device drives a selected scanning line with the 
same polarity with a pixel group arranged on the same scanning line, inverts the said polarity to 
compensate a flicker, and selects the said pixel or scanning line in the subfield at a, specific 
interval. 



http://wwl9.ipdl.inpit.go.jp/PAl/result/detail/main/wAAAteaWJwDA409159999Pl.htm 5/19/2008 



JP,09-159999,A [CLAIMS] 



Page 1 of 2 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A substrate of a couple which has a switching element which chooses A pixels or a 
scanning line and said pixel, or a scanning line on at least one substrate, A liquid crystal material 
pinched between substrates of said couple, and a driving means made to drive with the same 
polarity about a selected scanning line to a pixel group arranged to the same scanning line, A 
polarity-reversals means to reverse said polarity and to compensate a flicker is provided, a viewing 
area is divided into n subfields which display a frame image of one sheet in order along with a time- 
axis, and said subfield is A/nxm (here). A liquid crystal display constituting a positive integer as for 
A, and, as for n, 3 - a positive integer of A, and m comprising fundamentally a pixel or a scanning 
line of a positive integer individual below n, and choosing said pixel or a scanning line at the 
predetermined intervals in said subfield. 

[Claim 2]The liquid crystal display according to claim 1 which an interval of said pixel chosen in said 
subfield or a scanning line is made the same between each subfield, and makes inharmonious a cycle 
which reverses said polarity for each pixel or a scanning line to selection or a cycle which makes 
non selection. 

[Claim 3]The liquid crystal display according to claim 2 a polar inversion cycle is made to differ 
between each subfield. 

[Claim 4]The liquid crystal display according to claim 1 which changes and displays an interval of 
said pixel chosen in said subfield, or a scanning line according to a cycle of said polarity reversals. 
[Claim 5]The liquid crystal display according to claim 1 make inharmonious an interval of said pixel 
chosen in said subfield, or a scanning line to a cycle of said polarity reversals, and an interval of said 
pixel chosen between each subfield or a scanning line is made to differ. 
[Claim 6]A substrate of a couple which has a switching element which chooses A pixels or a 
scanning line and said pixel, or a scanning line on at least one substrate, A liquid crystal material 
pinched between substrates of said couple is provided, a viewing area is divided into n subfields 
which display a frame image of one sheet in order along with a time-axis, and said subfield is A/nxm 
(here). It is a drive method of a liquid crystal display for which a positive integer is constituted as for 
A and, as for n, 3 - a positive integer of A, and m comprise fundamentally a pixel or a scanning line 
of a positive integer individual below n, A drive method of a liquid crystal display making it drive with 
the same polarity to a pixel group arranged to the same scanning line, reversing said polarity, 
compensating a flicker, and choosing said pixel or a scanning line at the predetermined intervals in 
said subfield about a selected scanning line. 

[Claim 7]A drive method of the liquid crystal display according to claim 6 which an interval of said 
pixel chosen in said subfield or a scanning line is made the same between each subfield, and makes 
inharmonious a cycle which reverses said polarity for each pixel or a scanning line to selection or a 
cycle which makes non selection. 

[Claim 8]A drive method of the liquid crystal display according to claim 7 a polar inversion cycle is 
made to differ between each subfield. 
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[Claim 9]A drive method of the liquid crystal display according to claim 6 which changes and 
displays an interval of said pixel chosen in said subfield, or a scanning line according to a cycle of 
said polarity reversals. 

[Claim 10]A drive method of the liquid crystal display according to claim 6 make inharmonious an 
interval of said pixel chosen in said subfield, or a scanning line to a cycle of said polarity reversals, 
and an interval of said pixel chosen between each subfield or a scanning line is made to differ. 



[Translation done.] 
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♦ * NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to a liquid crystal display in which the switching 
element for selection was allocated for every pixel or every scanning line, and a drive method for 
the same. 
[0002] 

[Description of the Prior Art]Since the liquid crystal display is lightweight at a thin shape and the 
low voltage drive is possible for it, it begins a wrist watch and a calculator and is widely used for the 
word processor, a personal computer, a small game machine machine, etc. These days, the demand 
of pen input electronic notebooks increases and the demand to a portable terminal (PDA) is 
expanded in connection with this. 

[0003]When making a liquid crystal display drive, in the same screen, there is a drive method which 
reverses polarity and to this drive method. The signal wire reversal which reverses polarity for every 
signal wire, the horizontal polarity reversals (it is hereafter called H reversal) which reverse polarity 
for every scanning line, and the dot inversion which reverses polarity between the adjoining pixels 
are mentioned. These drive methods can compensate the flicker ingredient (for example, field 
flicker) by polar reversal. In particular, H reversal is widely used increasingly by demand to the low 
resisting pressure driver for single-sided arrangement of the signal wire driver accompanying 
narrow-picture-frameHzing, and also low power consumption. 
[0004] 

[Problem(s) to be Solved by the Invention]In a big screen and LCD which becomes highly minute, 
the number of signal wires increases and the capacity component between a common electrode and 
a signal wire becomes large. According to the distance from the feeding point, a resistance 
component changes with the sheet resistance of a common electrode a lot. For this reason, since 
the damping time constants of a common electrode differ in a screen as shown in drawing 19 when 
the polarity reversals of a common electrode are performed, variation (a waveform becoming blunt) 
arises in the pressure value of a common electrode. When it displays on a window, this serves as 
image quality deterioration well known as a cross talk, in order to be dependent on a signal level. 
Although it is possible as a method of solving this to usually lower the sheet resistance of a 
common electrode, there is a limit in this method and it is not enough. 
[0005]This invention is made in view of this point, and is a thing. 

The purpose is to provide a liquid crystal display which can prevent the image quality deterioration 
of **, and a drive method for the same. 

[0006] 

[Means for Solving the Problem]A substrate of a couple which has a switching element from which 
this invention chooses A pixels or a scanning line and said pixel, or a scanning line on at least one 
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substrate, A liquid crystal material pinched between substrates of said couple, and a driving means 
made to drive with the same polarity about a selected scanning line to a pixel group arranged to the 
same scanning line, A polarity-reversals means to reverse said polarity and to compensate a flicker 
is provided, a viewing area is divided into n subfields which display a frame image of one sheet in 
order along with a time-axis, and said subfield is A/nxm (here). As for A, a positive integer is 
constituted, as for n, 3 - a positive integer of A, and m comprise fundamentally a pixel or a scanning 
line of a positive integer individual below n, and a liquid crystal display choosing said pixel or a 
scanning line at the predetermined intervals in said subfield is provided. 

[0007]A substrate of a couple which has a switching element from which this invention chooses A 
pixels or a scanning line and said pixel, or a scanning line on at least one substrate, A liquid crystal 
material pinched between substrates of said couple is provided, a viewing area is divided into n 
subfields which display a frame image of one sheet in order along with a time-axis, and said subfield 
is A/nxm (here). It is a drive method of a liquid crystal display for which a positive integer is 
constituted as for A and, as for n, 3 - a positive integer of A, and m comprise fundamentally a pixel 
or a scanning line of a positive integer individual below n, It is made to drive with the same polarity 
to a pixel group arranged to the same scanning line about a selected scanning line, said polarity is 
reversed, a flicker is compensated, and a drive method of a liquid crystal display choosing said pixel 
or a scanning line at the predetermined intervals in said subfield is provided. 
[0008] 

[Embodiment of the Invention]In a liquid crystal display and a drive method to this invention, When a 
picture is displayed with A pixels or scanning line by which the switch INGU element for selection 
was allocated in each, It divides into n subfields which display the frame image of one sheet in order 
along with a time-axis, and is said subfield Said two or more pixels or A/nxm (here) of the scanning 
lines A constitutes a positive integer and n constitutes the positive integer below A, and m 
fundamentally with the pixel or scanning line of a positive integer individual below n or more from 
three. 

[0009]In order to improve image quality, it is made for the scanning line group which serves as 
different polarity as much as possible from the scanning line which writes in, and the scanning line of 
that neighborhood, and serves as the same polarity adjacently to serve as the minimum in this 
composition. 

[0010]When displaying a picture with a scanning line, interlace processing of the picture signal of the 
frame image of one sheet is carried out to n:m, and said switching element is made to choose and 
drive according to this processed picture signal. Since the selection frequency of a scanning line is 
reduced according to this drive method and the multi-field driving method, low power consumption is 
realized, and the flicker ingredient (for example, field flicker) by reversal of each polarity can be 
compensated with that selection method. 

[001 1]Have the above-mentioned composition, namely, according to this invention which adopts H 
reversal and a multi-field drive simultaneously. Since the voltage of a common electrode rises, and it 
becomes blunt, when the real row voltage to a pixel changes with picture signals, by reversing the 
polarity of a common electrode before the selection period of a scanning line, Since writing 
operation is performed after the voltage of a common electrode has risen thoroughly, distribution of 
voltage in the screen of the common electrode depending on a picture signal can always be made 
uniform, and the image quality deterioration by a cross talk can be improved substantially. Since it 
synchronizes with a polar inversion cycle, ON time of a gate line is lengthened and the write time to 
a picture element electrode can be lengthened, the write-in characteristic to a picture element 
electrode can be raised. 

[0012]When this H reversal and a multi-field drive are used simultaneously, and a polar inversion 
cycle and the selection cycle of a scanning line synchronize, it may become a situation which 
adjoins over two or more scanning lines, and is displayed with the same polarity, and a disk may 
arise in a display. In order to change that position along with a time-axis, this same adjoining polar 
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scanning line group becomes what is not a stationary thing and moves, and when it goes into the 
field recognized visually with the visual frequency characteristic between space-time, it will be 
produced as large image quality deterioration. 

[0013]In a high definition picture which does not have correlation in a picture, a flicker ingredient is 
no longer compensated and distortion may arise by return according to the difference of the flicker 
ingredient Since it becomes what is not a stationary thing and moves also about this clinch 
distortion, when it comes into the field recognized visually with the visual frequency characteristic 
between space-time, it is made for image quality deterioration to be produced substantially. 
[0014]In a multi-field drive, since a maintenance period becomes large substantially, the flicker 
ingredient for every scanning line becomes large. Therefore, the line disturbance produced for every 
subfield will be recognized visually, and there is a problem which causes the image quality 
deterioration of a still picture. 

[001 5]In order to prevent degradation of the image quality by such line disturbance and disk 
disturbance, and clinch distortion which originates in it further, it is made the field which is not 
recognized visually by the visual frequency characteristic between space-time by the following 
means. 

[0016]The interval of the pixel chosen in a subfield as the 1st means or a scanning line is made the 
same between each subfield, and the cycle which reverses polarity for each pixel or a scanning line 
to selection or the cycle which makes non selection is made inharmonious. 

[001 7]A polar inversion cycle is made to differ between each subfield in the 1st means as the 2nd 
means (it is made not the same). 

[0018]That is [ as the 3rd means it changes and displays the interval of said pixel chosen in a 
subfield, or a scanning line according to the cycle of polarity reversals ], selection or the cycle 
which makes non selection is made inharmonious for each pixel or a scanning line to the cycle of 
polarity reversals. The interval of the pixel chosen in a subfield or a scanning line may be made the 
same between each subfield. 

[0019]As the 4th means, the interval of the pixel chosen in a subfield or a scanning line is made 
inharmonious to a polar inversion cycle, and the interval of the pixel chosen between each subfield 
or a scanning line is made to differ. In a subfield, a polar inversion cycle may be made the same 
between each subfield. 

[0020]According to the 1st means, with the polar inversion cycle which compensates a flicker, even 
if it becomes at least the scanning order which is easy to produce image quality deterioration, a 
polar inversion cycle can be changed selectively and image quality deterioration can be improved 
substantially. 

[0021]According to the 1st and 3rd means, it becomes that it is not applied to the field which the 
scanning line group which adjoins spatially and serves as the same polarity does not arise, or is 
recognized visually by vision characteristics, or is hard to be recognized visually. In the 1st and 3rd 
means, since a picture is displayed with a scanning line, when interlace processing of the picture 
signal is carried out to n:m, the number of scanning lines which serves as the same polarity 
adjacently between the scanning lines which adjoin in one frame can be made below into n. 
Therefore, the flicker (luminance difference) accompanying write-in polarity does not have 
periodicity spatially in a panel surface, or the spatial frequency in a panel surface becomes high. For 
this reason, it becomes that the same polarity group (disk) resulting from the polar inversion cycle 
and the selection cycle of the switching element of a multi-field drive having synchronized, for 
example is not applied to the field recognized visually by vision characteristics, or is hard to be 
recognized visually, and image quality deterioration can be improved substantially. 
[0022]When it generates on a spatial frequency axis as a career with a new flicker accompanying 
write-in polarity and distortion arises by return by it in a high definition picture which does not have 
correlation in a picture, also about this clinch distortion. Since the spatial frequency in a panel 
surface becomes high or it does not have periodicity spatially, it becomes that it is not applied to 
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the field recognized visually by vision characteristics, or is hard to be recognized visually, and 
degradation of image quality can be improved substantially. 

[0023]Since the election priority of a scanning line is selectively changeable even if it becomes a 
polar inversion cycle which is easy to produce image quality deterioration depending on selection or 
the cycle which makes non selection of a scanning line according to the 3rd means, image quality 
deterioration is substantially improvable. 

[0024]According to the 2nd and 4th means, when a flicker cannot be compensated depending on 
one certain method, it can carry out that it is hard to be recognized visually by migrating to two or 
more subfields and changing selection or the cycle which makes non selection of a polar inversion 
cycle and a scanning line. These one method and 2nd and 4th means can also be used 
simultaneously. When compensating the flicker produced according to polar reversal, common 
voltage can also perform, but flicker compensation may be more effectively performed by changing 
said common voltage according to a polar inversion cycle. 

[0025]According to the 2nd and 4th means, a polar inversion cycle is made at least for scanning 
order to differ for every subfield group, by a certain fixed method, it is not recognized visually by 
vision characteristics or the flicker and disk flow which may be produced can be carried out that it 
is hard to be recognized visually. 

[0026]In the liquid crystal display of this invention, the kind in particular of the material of a 
substrate or liquid crystal material is not restricted. 

[0027]Hereafter, an example is concretely described for this invention with reference to drawings. 
[0028](Example 1) Each following example applies the multi-field driving method which lowers drive 
frequency by dividing one frame (frame image of one sheet) into two or more subfields. Since the 
multi-field driving method is indicated in JP,3-271795,A, the detailed explanation is omitted. 
[0029]In Example 1, the interval of the pixel chosen in a subfield or a scanning line is made the same 
between each subfield, and the case where a polar inversion cycle is made inharmonious is explained 
to the cycle of selection of a pixel or a scanning line, or non selection. 

[0030] Drawing 1 is a schematic diagram showing the composition of the important section of the 
liquid crystal display of this invention. Drawing 2 is a figure showing the input picture signal and 
inversion signals at the time of using a multi-field drive, n= 3, m= 1 (the number of subfields is 
3/1=3), and H reversal. The liquid crystal display of this invention The inversion-signals generating 
part 10 and the common voltage outputting part 11, It mainly comprises the liquid crystal display 
panel 12, the gate line driving circuit 13, the n:m interlace processing circuit 14, the n counter 
circuit 15, the signal wire driver 16, and the scanning line selection signal generation circuit 18. The 
liquid crystal display panel 12 comprises a liquid crystal material pinched between the substrate of 
the couple which has a switching element which chooses a pixel or a scanning line and a pixel, or a 
scanning line on at least one substrate, and the substrate of a couple. 

[0031]In the liquid crystal display of the above-mentioned composition, as shown in drawing 2, in a 
certain subfield, one scanning line is chosen as three every two by the scanning line selection signal 
S1, and the scanning line under one of the selected scanning lines is chosen one by one in a similar 
manner in the next subfield. The portion which attached the diagonal line shows the scanning line 
selected in each subfield among drawin g 2. Here, the polarity at the time of the polarity of the non 
selection scanning line which does not attach the diagonal line choosing each scanning line at the 
end is maintained. A slash part shows + polarity and a plain part shows - polarity. 
[0032]In the drive method of this invention, in order to change a polar inversion cycle according to 
the election priority of a scanning line, the scanning line selection signal S1 is inputted into the 
inversion-signals generating part 10 and the gate line driving circuit 13 from the scanning line 
selection signal generation circuit 18. At this time, the n counter circuit 15 outputs the start pulse 
to a gate line driver for every field, and is inputted into the count signal S2 ** gate line driving 
circuit 13 from the n counter circuit 15. The gate line of the scanning line of a switching element 
drives with this scanning line selection signal S1 and count signal S2. 
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[0033]On the other hand, the inversion signal P1 which shows a polar inversion cycle is inputted 
into the n:m interlace processing circuit 14 and the common voltage outputting part 1 1 from the 
inversion-signals generating part 10. The inversion signals P1 had reversed polarity for every 
scanning line and every field, in order to compensate a flicker. It is processed in the n:m interlace 
processing circuit 14, that signal is inputted into the signal wire driver 16, and this inputted inversion 
signal P1 reverses the polarity of the signal wire of the liquid crystal display panel 12 based on that 
signal. This inputted inversion signal P1 reverses the polarity of the common voltage of the liquid 
crystal display panel 12 via the common voltage outputting part 1 1. 
[0034]The following effects are acquired by such a drive method. 

[0035](D In H inversion driving, since the inversion operation for every scanning line in high 
frequency is usually needed, it is necessary to design a driver so that current may flow enough at 
the moment of being reversed. After making it once shift to high potential at the time of reversal, it 
is made to drive conventionally using the driver who, on the other hand, enlarged current gain from a 
direction, for example, the driver which made current easy to flow through into - side from + side. 
This operating becomes unnecessary or it becomes unnecessary to send current greatly by 
combining H inversion driving and a multi-field drive at the time of reversal. For this reason, since 
timing of writing can be made late, the driver in which high-speed operation is possible becomes 
unnecessary. 

[0036](2) In H inversion driving, the polarity of a driver becomes the same [ every signal wire ]. 
Therefore, since the signal (adjustment signal) given from DO serves as the same polarity in that 
time then, it will enlarge an effect at the polarity (+ or -) of **. For example, - writing usually has 
bad maintenance to + writing. Therefore, maintenance of - writing can be made good by making an 
adjustment signal - slippage. In this case, although it is possible that maintenance of + writing 
worsens, image quality is improvable by making holding property of amphipathy equivalent. 
[0037](3) There is a phenomenon "thrust to one of the causes of image quality deterioration", and 
when gate voltage falls at the time of the switching OFF of TFT (ThinFilm Transistor), as for this, 
change pixel potentials by coupling by parasitic capacitance. 

[0038]Since this amount of change differs in how whose gating signal becomes blunt by screen right 
and left (it follows for separating (it goes to the wave-like right), and it becomes blunt, although the 
neighborhood of a gate driver is sharp), it changes with screen right and left. Therefore, in order to 
improve this, by screen right and left, an inclination can be attached and the size of DO can be 
given. 

[0039](4) The switching characteristic of TFT is determined by the ON voltage and OFF voltage of 
gate voltage. Since the polarity of the pixel which adjoins that it is signal wire inversion driving 
differs, ON voltage and OFF voltage cannot be decided according to each polarity. In the case of H 
inversion driving, this becomes possible, but since the inversion driving cycle is usually short, power 
will be consumed if voltage is shifted at every time. 

[0040]Since the inversion driving cycle will be 4 times the H inversion driving by combining H 
inversion driving and a multi-field drive, according to each polarity, ON voltage and OFF voltage can 
be decided good, and, thereby, image quality can be improved. 

[0041]When performing scanning line selection and reversal as shown in drawin g 2, in order to 
migrate to three subfields and to scan to line sequential, a front scanning line and the following 
scanning line serve as the same polarity. Therefore, when the 1 field comprises the subfields SF1 1- 
SF13 of three sheets, image quality may be degraded as what is called a disk flow that three 
scanning line groups which the same polarity adjoins move. 

[0042]Then, next, the case where it displays by changing the polar inversion signal P1 according to a 
scanning line selection signal is explained. 

[0043]With the signal S1 received from the scanning line selection signal generation circuit 18, from 
an inversion-signals generating part, they are made by the inversion signals P1 in this example, and 
in the n:m interlace processing circuit 14, The output control of the picture information used as the 
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picture information chosen according to S1 and non selection is performed, and conversion of 
picture information is performed by P1. Although there is no restriction in particular in the contents 
of processing performed by the n:m interlace processing circuit 14, they are the contents of 
processing for improving degradation of a display image. 

[0044]There is no restriction in particular about conversion of picture information, and about the 
case where a signal level is determined, for example according to reversal of common voltage, also 
in the same gradation, conversion is performed so that it may be set to the signal level which differs 
in + writing and - writing. For example, when the liquid crystal cell which shows a voltage- 
transmittance curve as shown in drawing 3 is used, in + writing, the transmissivity of T1 will be 
shown to the signal level of V2, and - writing will show the transmissivity of T1 to the signal level of 
VI. 

[0045]In this example, a picture signal is a digital signal and within the signal wire driver 16 Digital to 
analog. It is performing (it is hereafter called D/A), the picture signal (referred to as DV1 and DV2, 
respectively) of V1 and V2 serves as a following formula, and an input picture signal and a polar 
inversion signal are outputted corresponding to 1:1. 
[0046] 
[Equati on 1] 

DV1=DV2 

[0047]In this case, polar inverting means are changed and there is the necessity (here, denial is 
taken) of also changing an input picture signal. For example, exclusive OR is taken between 
inversion signals (P0) and the inversion signals (P1) which performed processing which improves 
degradation of a display image, a picture signal is denied in one state, and the output to the signal 
wire driver 16 is performed. Drawing 4 (A) shows the contents of processing currently performed in 
the n:m interlace processing circuit 14, and drawing 4 (B) shows the signal wave form of each part. 
Although the contents of processing in particular in drawing 4 (A) are not restricted, it has the 
selector 31 and the selector 32, for example, In the selector 31, the picture signal D1 or DO is 
chosen with a scanning line selection signal, and a picture signal inverted output is chosen by the 
exclusive OR of P0 and P1 in the selector 32. 

[0048]Here, actually, although DO is a signal which is not written in, it is a signal required in order to 
amend by applying a certain voltage to an organization which has not been chosen to a signal wire. 
In this case, although what kind of thing DO may be, what improves image quality through coupling 
(capacity) between a signal wire and a pixel is preferred. Therefore, DO can also be made into the 
same signal as D1. 

[0049]In the above-mentioned explanation, although a case where reversal of write-in polarity and a 
picture signal was in agreement was described, in a voltage-transmissivity characteristic, it may 
change into a suitable picture signal for every polarity by providing a reference part which can 
compare each signal-level value and picture signal information. 

[0050]In this invention, a disk flow into which a scanning line group which makes the minimum a 
scanning line group which serves as the same polarity adjacently, or serves as the same polarity 
flows can make it be hard to be recognized visually by combining two methods, a polarity-reversals 
method and a selection method of a scanning line. 

f0051] Drawing 5 shows a picture displayed on a liquid crystal display panel by signal concerning a 
drive method of this invention, and its signal. A portion which a slash part showed + polarity among 
drawin g 5, and a plain part showed - polarity, and attached a diagonal line shows a scanning line 
selected in each subfield. Here, polarity at the time of the polarity of a non selection scanning line 
which does not attach a diagonal line choosing each scanning line at the end is maintained. 
[0052]Here, it is a case where n= 4 and m= 1 (the number of subfields is 4/1=4) are used in a multi- 
field drive, Drive frequency can be reduced and power consumption in the signal wire driver 16, the 
gate line driving circuit 13, the liquid crystal display panel 12, and the common voltage generating 
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part 1 1 can be reduced. A scanning line under one which makes a polar inversion cycle every four 
scanning lines, and chooses further in the following field is writing in so that a scanning line group 
which serves as the same polarity adjacently may serve as the minimum, and so that it may become 
upper scanning line and reverse polarity. Even when a multi-field drive is adopted by doing in this 
way, a scanning line which serves as the same polarity adjacently can be made or less into two, and 
spatial frequency can be further made high. 

[0053]Here, since it is necessary to compensate between scanning lines when using the multi-field 
driving method, two or more polar biases become important. For example, in this example, a 
compensation relation to a problem in every four becomes, and a scanning line group toward which 
polarity inclines at a rate of 3:1 exists in drawing 5 . However, a disk flow becomes one 3 times the 
flowing velocity of this, and this scanning line group becomes in the following field that it is hard to 
be recognized visually in order to move by 3 pixels. Although especially this drive method is 
effective in a 2n:1 (n>=2) multi-field drive, it is not restricted to the above-mentioned example. 
[0054] Drawing 6 shows an example of change of an inversion cycle of drawing 5 , and shows a 
picture displayed on a liquid crystal display panel by signal which starts a drive method of this 
invention like drawing 5, and its signal. Here, the polarity of a scanning line is unified all over a 
subfield, and it is considered as a cycle reversed for every subfield. A portion which a slash part 
showed + polarity among drawing 6 , and a plain part showed - polarity, and attached a diagonal line 
shows a scanning line selected in each subfield. Here, polarity at the time of the polarity of a non 
selection scanning line which does not attach a diagonal line choosing each scanning line at the end 
is maintained. 

[0055]Here in a multi-field drive, n= 5, m= 1. (however, the number of subfields is a case where 5) is 
used, also in this case, can reduce drive frequency and can reduce power consumption in the signal 
wire driver 16, the gate line driving circuit 13, the liquid crystal display panel 12, and the common 
voltage generating part 1 1 similarly. All over a subfield, since common voltage is maintained at fixed 
voltage (+ polarity or - polarity), in the signal wire driver 16, the liquid crystal display panel 12, and 
the common voltage generating part 1 1, a reduction effect of power consumption becomes large 
more. However, in this method, since + writing and - writing are performed on the whole screen, 
generating of a field flicker can be considered. 

[0056]Then, as shown in drawing 7 (A) and (B), carry out double-speed processing of the inputted 
image information, and a data constellation of the following subfield is recorded on a memory, and a 
data constellation of a subfield of another side is written in by SF1. For example, about writing in 
this case, it carries out with + polarity. Then, said subfield and polarity are reversed and writing of a 
data constellation recorded on said memory is written in throughout [ two SF ] with - polarity. Since 
this subfield period is performed by period of a half of the usual multi-field drive, a field flicker goes 
into a high frequency domain, and is not recognized visually. In this case, although power 
consumption in a clock part of the gate line driving circuit 13 increases, since power consumption in 
the common voltage generating part 1 1 is reduced substantially, as the whole, power consumption 
becomes low. 

[0057]A memory may be provided in the n:m interlace processing circuit 14 shown in drawin g 1 , and 
the above-mentioned processing may be performed using the memory. Here, in order to explain 
simply, are not describing a gap in particular of timing of a signal by buffer in the n:m interlace 
processing circuit 14 and a buffer within a signal wire driver, but. Timing with a scanning line is 
coincided so that a desired picture may be acquired actually. 

[0058]Although an increase in the number of ICs by having a memory and an increase in power 
consumption are expected, as shown in drawing 8, it can have composition which does not have a 
memory in a module by controlling a signal output from the computer side which outputs a signal. 
Usually, in an information terminal body, a signal output to a module is controlled by Video RAM 21 
and the control circuit 22. In this example, in order to change an inputted image according to a 
processing means of a n:m interlace, the scanning line selection signal S1 of a modular circuit is 
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inputted into this control circuit 22 from the scanning line selection signal generation circuit 28. And 
the control circuit 22 will change specification of an address and output timing of a picture between 
Video RAMs 21. In drawing 8 , the reference numbers 23-27 show a liquid crystal display panel, a n:m 
interlace processing circuit, a signal wire driver, n counter circuit, and a gate line driving circuit, 
respectively, and these functions of them are the same as that of a case where it is shown in 
drawing 1 . 

[0059]Since an inversion cycle of common voltage can be substantially made low, a standup of 
common voltage in the time of polarity reversals can be prevented from becoming a problem in this 
example. That is, in order for what is necessary to be just to reverse the polarity of common voltage 
during a blanking period, a comparatively long damping time constant of common voltage at the time 
of writing will be taken. Therefore, sheet resistance of a counterelectrode can enlarge. Or the 
feeding point can be lessened. 

[0060]When carrying out double-speed processing of the 2n+1:1 (n>=1) multi-field drive, although 
the above-mentioned drive method is effective, it is not restricted in particular to the above- 
mentioned example. 

[0061](Example 2) In Example 2, an interval of a pixel chosen in a subfield or a scanning line is made 
the same between each subfield, and make a polar inversion cycle inharmonious to a cycle of 
selection of a pixel or a scanning line, or non selection, and let a polar inversion cycle be different 
[ 1 ] also between the fields. 

[0062] Drawing 9 shows a picture displayed on a liquid crystal display panel by signal concerning 
other drive methods of this invention, and its signal. A portion which a slash part showed + polarity 
among drawing 9 , and a plain part showed - polarity, and attached a diagonal line shows a scanning 
line selected in each subfield. Here, polarity at the time of the polarity of a non selection scanning 
line which does not attach a diagonal line choosing each scanning line at the end is maintained. 
[0063]Here, in a multi-field drive, it is n= 5 and m= 2 (although the number of subfields is set to 2.5). 
it is constituted by subfield of three sheets as a display image — **** — it is a case where it uses, 
and drive frequency can be reduced and power consumption in the signal wire driver 16, the gate 
line driving circuit 13, the liquid crystal display panel 12, and the common voltage generating part 1 1 
can be reduced. In this case, reversal which makes polar inverting means the same polarity every 
every three scanning lines and 2 scanning lines is performed by turns, and a scanning line under one 
which chooses further in the following field is writing in so that a scanning line group which serves 
as the same polarity adjacently may serve as the minimum and it may become upper scanning line 
and reverse polarity. Even when the multi-field driving method is adopted by doing in this way, a 
scanning line which serves as the same polarity adjacently can be made or less into two, and spatial 
frequency can be further made high. 

[0064] However, in this method, since + writing and - writing incline and exist at a rate of 3:2 in a 
screen, it is expected that a dc component is impressed to a liquid crystal material and an orienting 
film. Then, a rate of the number of scanning lines of + writing and - writing is switched for every 
number subfield. In this case, although it is thought that there is a possibility that a field flicker at 
the time of a change may be recognized visually, image quality deterioration can be reduced by 
lowering to below change frequency (for example, 1 [Hz]) that is not recognized visually with vision 
characteristics. It may be made to output common voltage which becomes the optimal according to 
a polar bias from the common voltage generating part 11. 

[0065] Drawin g 10 shows an example of change of a selection method of a scanning line of drawin g 9, 
and shows a picture displayed on a liquid crystal display panel by signal which starts a drive method 
of this invention like drawing 9 , and its signal. In a drive method shown in drawing 10 , two scanning 
lines are not continuously driven all over a subfield. A portion which a slash part showed + polarity 
among drawing 10 , and a plain part showed - polarity, and attached a diagonal line shows a scanning 
line selected in each subfield. Here, polarity at the time of the polarity of a non selection scanning 
line which does not attach a diagonal line choosing each scanning line at the end is maintained. 
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^ [0066]It is [ in / here / a multi-field drive ] n= 5 and m= 2 (although the number of subfields is set 
to 2.5). it is constituted by subfield of three sheets as a display image — **** — it is a case where 
it uses, and drive frequency can be reduced and power consumption in the signal wire driver 16, the 
gate line driving circuit 13, the liquid crystal display panel 12, and the common voltage generating 
part 1 1 can be reduced. Reversal which makes polar inverting means every three scanning lines and 
the polarity same [ two whole scanning lines ] also in this case is performed by turns, and a 
scanning line under one which chooses further in the following field is writing in so that a scanning 
line group which serves as the same polarity adjacently may serve as the minimum and it may 
become upper scanning line and reverse polarity. 

[0067]Even when the multi-field driving method is adopted by doing in this way, a scanning line 
which serves as the same polarity adjacently can be made or less into two, and spatial frequency 
can be further made high. In this method, although + writing and - writing incline and exist at a rate 
of 3:2 with every scanning line, it is equalized in a screen and it is possible that a dc component is 
not impressed by an orienting film compared with a case of drawing 9 . 

[0068]A rate of the number of scanning lines of + writing and - writing may be switched for every 
number subfield like a case where it is shown in drawing 9 also in this case. Although especially this 
drive method is effective in a 2n+1:2 (n>=1) multi-field drive, it is not restricted to the above- 
mentioned example. x 

[0069](Example 3) In Example 3, an interval of a pixel chosen in a subfield or a scanning line is 
changed to a polar inversion cycle. 

[0070] Drawing 1 1 shows a picture displayed on a liquid crystal display panel by signal concerning 
other drive methods of this invention, and its signal. A portion which a slash part showed + polarity 
among drawing 11 , and a plain part showed - polarity, and attached a diagonal line shows a scanning 
line selected in each subfield. Here, polarity at the time of the polarity of a non selection scanning 
line which does not attach a diagonal line choosing each scanning line at the end is maintained. 
[0071]Here, it is a case where n= 6 and m= 2 (the number of subfields is 3) are used in a multi-field 
drive, Drive frequency can be reduced and power consumption in the signal wire driver 16, the gate 
line driving circuit 13, the liquid crystal display panel 12, and the common voltage generating part 11 
can be reduced. 

[0072]When this drive method is used, a portion from which the number of scanning lines which 
serves as the same polarity adjacently does not become [ this / below / n ] arises. However, since 
an interval of a disk changes and a disk flow is also lost as shown in drawing 1 1 , a space spectrum 
of a disk becomes that it distributes and is hard to be recognized visually, and is simultaneously 
effective also to distortion by return. 

[0073](Example 4) In Example 4, an interval of a pixel chosen in a subfield or a scanning line is 
changed to a polar inversion cycle, and it is considered as different [ 1 ] between each subfield. 
[00 743 Drawing 12 shows a picture displayed on a liquid crystal display panel by signal concerning 
other drive methods of this invention, and its signal. A portion which a slash part showed + polarity 
among drawing 12 , and a plain part showed - polarity, and attached a diagonal line shows a scanning 
line selected in each subfield. Here, polarity at the time of the polarity of a non selection scanning 
line which does not attach a diagonal line choosing each scanning line at the end is maintained. 
[0075]Here, it is a case where n= 3 and m= 1 (the number of subfields is 3) are used in a multi-field 
drive, Drive frequency can be reduced and power consumption in the signal wire driver 16, the gate 
line driving circuit 13, the liquid crystal display panel 12, and the common voltage generating part 11 
can be reduced. 

[0076]In this drive method, an election priority of a scanning line is made the same by SF1-SF6, and 
+ polarity and - polarity are reversed between subfields. It is made an election priority which is 
different from the above by SF7-SF12 continuing, and polarity is reversed between subfields. SF13- 
SF18 were performed similarly, and an election priority of a scanning line has included a portion 
which does not become the same. By doing in this way, it can carry out to a disk or a disk flow 
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produced when it drives by a certain fixed election priority that it is hard to be recognized visually. 
[0077](Example 5) Example 5 is an application which raises image quality by changing a polarity- 
reversals method during a maintenance period in each of above-mentioned examples. 
[0078]In a multi-field drive, in order that a period which makes non selection of the scanning line 
may not perform writing operation, even if it changes signal line voltage and common electrode 
voltage, a picture element electrode is in floating theoretically, and, for this reason, an electric field 
concerning a liquid crystal layer is kept constant. However, actually, leakage current occurs and 
picture element electrode potential changes with the switching characteristics of TFT and the 
characteristics of a liquid crystal material which are switching elements. In this case, pixel- 
potentials change and a luminance change by leak are improvable by controlling polarity reversals in 
a maintenance period. 

[0079]Here in a multi-field drive, are a case where n= 4 and m= 1 (the number of subfields is 4/1=4) 
are used, and usually at the time of - writing the holding property of (-), + Since leakage current is 
large compared with the holding property of (+) at the time of writing, as shown in drawing 13 , 
voltage at the time of - writing is made to be impressed to a signal wire, concerning polarity in a 
maintenance period. In this figure, in order to make it intelligible, the signal wire Xn and a pressure 
value impressed to Xn+1 have shown voltage to common potential (Vcom). Although there is no 
restriction in particular about the pressure value V0 in this case, it is preferred to make it holding 
property at the time of + writing and - writing become equal. 

[0080]In this case, as processing, the scanning line selection signal S1 is inputted into the signal 
wire driver 16, and it carries out by outputting V0 made within the signal wire driver 16 in a non 
selection period to a signal wire. V0 may be given based on DO. In order to raise not only this 
example but a switching characteristic in a maintenance period, various polar inversion cycles in a 
maintenance period are changeable. 

[0081 ]In order to improve wave-like **** at the time of a standup by resistance of a common 
electrode being high and a damping time constant becoming long about the polarity of common 
voltage, As shown in drawing 14 , at the time of writing, a waveform of common voltage can be 
performed in the state where it rose thoroughly, by making it during the maintenance reversed to 
polarity at the time of the next writing. For example, as shown in drawing 15 (A), when it displays on 
a window, as shown in drawing 15 (B), a portion from which contrast differs in window right and left 
arises, and image quality deterioration by a cross talk arises. 

[0082]For example, when black is displayed in a window and intermediate color is displayed outside a 
window, intermediate color of window right and left becomes bright compared with a portion outside 
of it. This is because it is with a scanning line selection period without a window, and a scanning line 
selection period with a window and a wave-like standup of common voltage changes with capacity 
coupling between a signal wire and a common electrode, as shown in drawing 19 . For this reason, at 
the time of writing, a difference arises in real row voltage to a picture element electrode, and it is 
thought that a cross talk appears. Since according to this example polarity reversals of common 
voltage are enough performed early from usual as shown in drawing 16 , a wave-like standup of 
common voltage is not affected. Therefore, a cross talk can be eliminated and image quality can be 
improved substantially. 

[0083]This example is not restricted to a 4:1 multi-field drive, and can be applied to all the n:m 
multi-field drives. Here, a case where a drive method of this example is applied to Example 2 which 
performs writing operation of 2LINE continuously is explained. 

[0084]When performing writing operation continuously, it is thought that there is no beforehand 
reversed period about reversal with a common electrode in a write period of the following scanning 
line ( drawing 17 (A)). Also in this case, timing of selection of a scanning line can be carried out by 
making it shown in drawing 1 7 (B). In this case, in a gate line driving circuit, it is assumed that it has 
the function to change timing of a shift register. In drawing 1 7 (B), after stopping a clock after 
choosing a scanning line before changing timing and being continuously chosen with a clock, and 
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performing polarity reversals and common voltage fully rises, a clock is re-operated and a signal is 
shifted. A scanning line after being chosen continuously is chosen by carrying out an ON signal with 
a scanning line selection signal with this. After that, it is usually alike, and with a more nearly high- 
speed clock signal, a shift action is performed and it doubles with selection operation of the 
following scanning line. 

[0085]It can be made to be able to synchronize with a polar inversion cycle, and a write period can 
also be lengthened. For example, as shown in drawing 18 (B), by making a selection period of a 
scanning line longer than usual, the write-in characteristic can be raised and image quality can be 
improved substantially. In this case, suppose that processing in the scanning line selection signal 
generation circuit 18 and the gate line driving circuit 13 is shown, for example in drawing 18 (A). 
[0086]Here, it is explaining in the 4:1 multi-field driving method. That is, from a scanning line 
selection signal, the four scanning line selection signals S10, S1 1, S12, and S13 are outputted, and 
each performs an output control of the scanning line G4n, G4n+1, G4n+2, and G4n+3. In this case, a 
signal from S2 is outputted as a signal which has 4 times as many scanning line selection periods to 
a signal at the time of only combining a multi-field drive and H reversal. Here, from the signal wire 
driver 16, a signal which displays a desired picture shall be outputted to a signal wire. 
[0087]In the range which is not limited to the above-mentioned example and does not deviate from 
the gist, it changes variously and this invention can be carried out. 
[0088] 

[Effect of the Invention]The substrate of the couple which has a switching element from which the 
liquid crystal display of this invention chooses A pixels or a scanning line and said pixel, or a 
scanning line on at least one substrate, The liquid crystal material pinched between the substrates 
of said couple, and the driving means made to drive with the same polarity about the selected 
scanning line to the pixel group arranged to the same scanning line, A polarity-reversals means to 
reverse said polarity and to compensate a flicker is provided, a viewing area is divided into n 
subfields which display the frame image of one sheet in order along with a time-axis, and said 
subfield is A/nxm (here). Since a positive integer is constituted as for A, as for n, 3 - the positive 
integer of A, and m comprise fundamentally the pixel or scanning line of the positive integer 
individual below n and said pixel or a scanning line is chosen at the predetermined intervals in said 
subfield, image quality deterioration, such as a cross talk, can be prevented. 
[0089]According to this invention, by not synchronizing the cycle of selection of a pixel or a 
scanning line, or non selection, and the cycle of polarity reversals, the number of the pixel which 
serves as the same polarity adjacently, or scanning lines can be done small, and the disk disturbance 
resulting from it can make it be hard to be recognized visually. Since a disk will not flow along with a 
time-axis, image quality is substantially improvable from vision characteristics. 
[0090]According to this invention, the power consumption in a common electrode can be reduced 
substantially, without degrading image quality by performing writing operation by the usual double 
speed, and performing polarity reversals for every subfield. 

[0091]According to this invention, the leakage current by TFT and a liquid crystal layer is controlled 
by changing the inversion cycle in a maintenance period, and it is + writing. - Holding property which 
writes in and comes out can be made equal, and image quality can be improved substantially. In a 
common electrode, since writing operation can be performed after the common electrode has risen 
on desired voltage by making it during the maintenance reversed to the polarity at the time of the 
next writing, the write-in characteristic can be optimized and image quality can be improved 
substantially. 

[0092]According to this invention, by taking a long write period according to a polar inversion cycle, 
the write-in characteristic to a picture element electrode can be raised, and image quality can be 
improved substantially. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

TECHNICAL FIELD 

[Field of the Invention]This invention relates to a liquid crystal display in which the switching 
element for selection was allocated for every pixel or every scanning line, and a drive method for 
the same. 
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* * NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EFFECT OF THE INVENTION 

[Effect of the Invention]The substrate of the couple which has a switching element from which the 
liquid crystal display of this invention chooses A pixels or a scanning line and said pixel, or a 
scanning line on at least one substrate, The liquid crystal material pinched between the substrates 
of said couple, and the driving means made to drive with the same polarity about the selected 
scanning line to the pixel group arranged to the same scanning line, A polarity-reversals means to 
reverse said polarity and to compensate a flicker is provided, a viewing area is divided into n 
subfields which display the frame image of one sheet in order along with a time-axis, and said 
subfield is A/nxm (here). As for A, a positive integer is constituted and, as for n, 3 - the positive 
integer of A, and m comprise fundamentally the pixel or scanning line of the positive integer 
individual below n. 

Since said pixel or a scanning line is chosen at the predetermined intervals in said subfield, image 
quality deterioration, such as a cross talk, can be prevented. 

[0089]According to this invention, by not synchronizing the cycle of selection of a pixel or a 
scanning line, or non selection, and the cycle of polarity reversals, the number of the pixel which 
serves as the same polarity adjacently, or scanning lines can be done small, and the disk disturbance 
resulting from it can make it be hard to be recognized visually. Since a disk will not flow along with a 
time-axis, image quality is substantially improvable from vision characteristics. 
[0090]According to this invention, the power consumption in a common electrode can be reduced 
substantially, without degrading image quality by performing writing operation by the usual double 
speed, and performing polarity reversals for every subfield. 

[0091] According to this invention, the leakage current by TFT and a liquid crystal layer is controlled 
by changing the inversion cycle in a maintenance period, and it is + writing. - Holding property which 
writes in and comes out can be made equal, and image quality can be improved substantially. In a 
common electrode, since writing operation can be performed after the common electrode has risen 
on desired voltage by making it during the maintenance reversed to the polarity at the time of the 
next writing, the write-in characteristic can be optimized and image quality can be improved 
substantially. 

[0092]According to this invention, by taking a long write period according to a polar inversion cycle, 
the write-in characteristic to a picture element electrode can be raised, and image quality can be 
improved substantially. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



PRIOR ART 

[Description of the Prior Art]Since the liquid crystal display is lightweight at a thin shape and the 
low voltage drive is possible for it, it begins a wrist watch and a calculator and is widely used for the 
word processor, a personal computer, a small game machine machine, etc. These days, the demand 
of pen input electronic notebooks increases and the demand to a portable terminal (PDA) is 
expanded in connection with this. 

[0003]When making a liquid crystal display drive, in the same screen, there is a drive method which 
reverses polarity and to this drive method. The signal wire reversal which reverses polarity for every 
signal wire, the horizontal polarity reversals (it is hereafter called H reversal) which reverse polarity 
for every scanning line, and the dot inversion which reverses polarity between the adjoining pixels 
are mentioned. These drive methods can compensate the flicker ingredient (for example, field 
flicker) by polar reversal. In particular, H reversal is widely used increasingly by demand to the low 
resisting pressure driver for single-sided arrangement of the signal wire driver accompanying 
narrow-picture-frame-izing, and also low power consumption. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention]In a big screen and LCD which becomes highly minute, 
the number of signal wires increases and the capacity component between a common electrode and 
a signal wire becomes large. According to the distance from the feeding point, a resistance 
component changes with the sheet resistance of a common electrode a lot. For this reason, since 
the damping time constants of a common electrode differ in a screen as shown in drawing 19 when 
the polarity reversals of a common electrode are performed, variation (a waveform becoming blunt) 
arises in the pressure value of a common electrode. When it displays on a window, this serves as 
image quality deterioration well known as a cross talk, in order to be dependent on a signal level. 
Although it is possible as a method of solving this to usually lower the sheet resistance of a 
common electrode, there is a limit in this method and it is not enough. 
[0005]This invention is made in view of this point, and is a thing. 

The purpose is to provide a liquid crystal display which can prevent the image quality deterioration 
of **, and a drive method for the same. 
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- * NOTICES * 

■ 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

MEANS 

[Means for Solving the Problem]A substrate of a couple which has a switching element from which 
this invention chooses A pixels or a scanning line and said pixel, or a scanning line on at least one 
substrate, A liquid crystal material pinched between substrates of said couple, and a driving means 
made to drive with the same polarity about a selected scanning line to a pixel group arranged to the 
same scanning line, A polarity-reversals means to reverse said polarity and to compensate a flicker 
is provided, a viewing area is divided into n subfields which display a frame image of one sheet in 
order along with a time-axis, and said subfield is A/nxm (here). As for A, a positive integer is 
constituted, as for n, 3 - a positive integer of A, and m comprise fundamentally a pixel or a scanning 
line of a positive integer individual below n, and a liquid crystal display choosing said pixel or a 
scanning line at the predetermined intervals in said subfield is provided. 

[0007]A substrate of a couple which has a switching element from which this invention chooses A 
pixels or a scanning line and said pixel, or a scanning line on at least one substrate, A liquid crystal 
material pinched between substrates of said couple is provided, a viewing area is divided into n 
subfields which display a frame image of one sheet in order along with a time-axis, and said subfield 
is A/nxm (here). It is a drive method of a liquid crystal display for which a positive integer is 
constituted as for A and, as for n, 3 - a positive integer of A, and m comprise fundamentally a pixel 
or a scanning line of a positive integer individual below n, It is made to drive with the same polarity 
to a pixel group arranged to the same scanning line about a selected scanning line, said polarity is 
reversed, a flicker is compensated, and a drive method of a liquid crystal display choosing said pixel 
or a scanning line at the predetermined intervals in said subfield is provided. 
[0008] 

[Embodiment of the Invention]In a liquid crystal display and a drive method to this invention, When a 
picture is displayed with A pixels or scanning line by which the switch INGU element for selection 
was allocated in each, It divides into n subfields which display the frame image of one sheet in order 
along with a time-axis, and is said subfield Said two or more pixels or A/nxm (here) of the scanning 
lines A constitutes a positive integer and n constitutes the positive integer below A, and m 
fundamentally with the pixel or scanning line of a positive integer individual below n or more from 
three. 

[0009]In order to improve image quality, it is made for the scanning line group which serves as 
different polarity as much as possible from the scanning line which writes in, and the scanning line of 
that neighborhood, and serves as the same polarity adjacently to serve as the minimum in this 
composition. 

[0010]When displaying a picture with a scanning line, interlace processing of the picture signal of the 
frame image of one sheet is carried out to n:m, and said switching element is made to choose and 
drive according to this processed picture signal. Since the selection frequency of a scanning line is 
reduced according to this drive method and the multi-field driving method, low power consumption is 
realized, and the flicker ingredient (for example, field flicker) by reversal of each polarity can be 
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compensated with that selection method. 

[0011]Have the above-mentioned composition, namely, according to this invention which adopts H 
reversal and a multi-field drive simultaneously. Since the voltage of a common electrode rises, and it 
becomes blunt, when the real row voltage to a pixel changes with picture signals, by reversing the 
polarity of a common electrode before the selection period of a scanning line, Since writing 
operation is performed after the voltage of a common electrode has risen thoroughly, distribution of 
voltage in the screen of the common electrode depending on a picture signal can always be made 
uniform, and the image quality deterioration by a cross talk can be improved substantially. Since it 
synchronizes with a polar inversion cycle, ON time of a gate line is lengthened and the write time to 
a picture element electrode can be lengthened, the write-in characteristic to a picture element 
electrode can be raised. 

[0012]When this H reversal and a multi-field drive are used simultaneously, and a polar inversion 
cycle and the selection cycle of a scanning line synchronize, it may become a situation which 
adjoins over two or more scanning lines, and is displayed with the same polarity, and a disk may 
arise in a display. In order to change that position along with a time-axis, this same adjoining polar 
scanning line group becomes what is not a stationary thing and moves, and when it goes into the 
field recognized visually with the visual frequency characteristic between space-time, it will be 
produced as large image quality deterioration. 

[001 3]In a high definition picture which does not have correlation in a picture, a flicker ingredient is 
no longer compensated and distortion may arise by return according to the difference of the flicker 
ingredient. Since it becomes what is not a stationary thing and moves also about this clinch 
distortion, when it comes into the field recognized visually with the visual frequency characteristic 
between space-time, it is made for image quality deterioration to be produced substantially. 
[0014]In a multi-field drive, since a maintenance period becomes large substantially, the flicker 
ingredient for every scanning line becomes large. Therefore, the line disturbance produced for every 
subfield will be recognized visually, and there is a problem which causes the image quality 
deterioration of a still picture. 

[0015]In order to prevent degradation of the image quality by such line disturbance and disk 
disturbance, and clinch distortion which originates in it further, it is made the field which is not 
recognized visually by the visual frequency characteristic between space-time by the following 
means. 

[0016]The interval of the pixel chosen in a subfield as the 1st means or a scanning line is made the 
same between each subfield, and the cycle which reverses polarity for each pixel or a scanning line 
to selection or the cycle which makes non selection is made inharmonious. 

[001 7]A polar inversion cycle is made to differ between each subfield in the 1st means as the 2nd 
means (it is made not the same). 

[0018]That is [ as the 3rd means it changes and displays the interval of said pixel chosen in a 
subfield, or a scanning line according to the cycle of polarity reversals ], selection or the cycle 
which makes non selection is made inharmonious for each pixel or a scanning line to the cycle of 
polarity reversals. The interval of the pixel chosen in a subfield or a scanning line may be made the 
same between each subfield. 

[0019]As the 4th means, the interval of the pixel chosen in a subfield or a scanning line is made 
inharmonious to a polar inversion cycle, and the interval of the pixel chosen between each subfield 
or a scanning line is made to differ. In a subfield, a polar inversion cycle may be made the same 
between each subfield. 

[0020]According to the 1st means, with the polar inversion cycle which compensates a flicker, even 
if it becomes at least the scanning order which is easy to produce image quality deterioration, a 
polar inversion cycle can be changed selectively and image quality deterioration can be improved 
substantially. 

[0021] According to the 1st and 3rd means, it becomes that it is not applied to the field which the 



http://ww4.ipdl.inpit.go.jp/cg^ 5/19/2008 



JP,09-159999,A [MEANS] 



Page 3 of 10 



scanning line group which adjoins spatially and serves as the same polarity does not arise, or is 
recognized visually by vision characteristics, or is hard to be recognized visually. In the 1st and 3rd 
means, since a picture is displayed with a scanning line, when interlace processing of the picture 
signal is carried out to n:m, the number of scanning lines which serves as the same polarity 
adjacently between the scanning lines which adjoin in one frame can be made below into n. 
Therefore, the flicker (luminance difference) accompanying write-in polarity does not have 
periodicity spatially in a panel surface, or the spatial frequency in a panel surface becomes high. For 
this reason, it becomes that the same polarity group (disk) resulting from the polar inversion cycle 
and the selection cycle of the switching element of a multi-field drive having synchronized, for 
example is not applied to the field recognized visually by vision characteristics, or is hard to be 
recognized visually, and image quality deterioration can be improved substantially. 
[0022]When it generates on a spatial frequency axis as a career with a new flicker accompanying 
write-in polarity and distortion arises by return by it in a high definition picture which does not have 
correlation in a picture, also about this clinch distortion. Since the spatial frequency in a panel 
surface becomes high or it does not have periodicity spatially, it becomes that it is not applied to 
the field recognized visually by vision characteristics, or is hard to be recognized visually, and 
degradation of image quality can be improved substantially. 

[0023]Since the election priority of a scanning line is selectively changeable even if it becomes a 
polar inversion cycle which is easy to produce image quality deterioration depending on selection or 
the cycle which makes non selection of a scanning line according to the 3rd means, image quality 
deterioration is substantially improvable. 

[0024]According to the 2nd and 4th means, when a flicker cannot be compensated depending on 
one certain method, it can carry out that it is hard to be recognized visually by migrating to two or 
more subfields and changing selection or the cycle which makes non selection of a polar inversion 
cycle and a scanning line. These one method and 2nd and 4th means can also be used 
simultaneously. When compensating the flicker produced according to polar reversal, common 
voltage can also perform, but flicker compensation may be more effectively performed by changing 
said common voltage according to a polar inversion cycle. 

[0025]According to the 2nd and 4th means, a polar inversion cycle is made at least for scanning 
order to differ for every subfield group, by a certain fixed method, it is not recognized visually by 
vision characteristics or the flicker and disk flow which may be produced can be carried out that it 
is hard to be recognized visually. 

[0026]In the liquid crystal display of this invention, the kind in particular of the material of a 
substrate or liquid crystal material is not restricted. 

[0027] Hereafter, an example is concretely described for this invention with reference to drawings. 
[0028](Example 1) Each following example applies the multi-field driving method which lowers drive 
frequency by dividing one frame (frame image of one sheet) into two or more subfields. Since the 
multi-field driving method is indicated in JP,3-271 795,A, the detailed explanation is omitted. 
[0029]ln Example 1, the interval of the pixel chosen in a subfield or a scanning line is made the same 
between each subfield, and the case where a polar inversion cycle is made inharmonious is explained 
to the cycle of selection of a pixel or a scanning line, or non selection. 

[0030] Drawing 1 is a schematic diagram showing the composition of the important section of the 
liquid crystal display of this invention. Drawing 2 is a figure showing the input picture signal and 
inversion signals at the time of using a multi-field drive, n= 3, m= 1 (the number of subfields is 
3/1=3), and H reversal. The liquid crystal display of this invention The inversion-signals generating 
part 10 and the common voltage outputting part 1 1, It mainly comprises the liquid crystal display 
panel 12, the gate line driving circuit 13, the n:m interlace processing circuit 14, the n counter 
circuit 15, the signal wire driver 16, and the scanning line selection signal generation circuit 18. The 
liquid crystal display panel 12 comprises a liquid crystal material pinched between the substrate of 
the couple which has a switching element which chooses a pixel or a scanning line and a pixel, or a 
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scanning line on at least one substrate, and the substrate of a couple. 

[0031 ]In the liquid crystal display of the above-mentioned composition, as shown in drawin g 2, in a 
certain subfield, one scanning line is chosen as three every two by the scanning line selection signal 
S1, and the scanning line under one of the selected scanning lines is chosen one by one in a similar 
manner in the next subfield. The portion which attached the diagonal line shows the scanning line 
selected in each subfield among drawing 2 . Here, the polarity at the time of the polarity of the non 
selection scanning line which does not attach the diagonal line choosing each scanning line at the 
end is maintained. A slash part shows + polarity and a plain part shows - polarity. 
[0032]In the drive method of this invention, in order to change a polar inversion cycle according to 
the election priority of a scanning line, the scanning line selection signal S1 is inputted into the 
inversion-signals generating part 10 and the gate line driving circuit 13 from the scanning line 
selection signal generation circuit 18. At this time, the n counter circuit 15 outputs the start pulse 
to a gate line driver for every field, and is inputted into the count signal S2 ** gate line driving 
circuit 13 from the n counter circuit 15. The gate line of the scanning line of a switching element 
drives with this scanning line selection signal S1 and count signal S2. 

[0033]On the other hand, the inversion signal P1 which shows a polar inversion cycle is inputted 
into the n:m interlace processing circuit 14 and the common voltage outputting part 1 1 from the 
inversion-signals generating part 10. The inversion signals P1 had reversed polarity for every 
scanning line and every field, in order to compensate a flicker. It is processed in the n:m interlace 
processing circuit 14, that signal is inputted into the signal wire driver 16, and this inputted inversion 
signal P1 reverses the polarity of the signal wire of the liquid crystal display panel 12 based on that 
signal. This inputted inversion signal P1 reverses the polarity of the common voltage of the liquid 
crystal display panel 12 via the common voltage outputting part 11. 
[0034]The following effects are acquired by such a drive method. 

[0035](1) In H inversion driving, since the inversion operation for every scanning line in high 
frequency is usually needed, it is necessary to design a driver so that current may flow enough at 
the moment of being reversed. After making it once shift to high potential at the time of reversal, it 
is made to drive conventionally using the driver who, on the other hand, enlarged current gain from a 
direction, for example, the driver which made current easy to flow through into - side from + side. 
This operating becomes unnecessary or it becomes unnecessary to send current greatly by 
combining H inversion driving and a multi-field drive at the time of reversal. For this reason, since 
timing of writing can be made late, the driver in which high-speed operation is possible becomes 
unnecessary. 

[0036](2) In H inversion driving, the polarity of a driver becomes the same [ every signal wire ]. 
Therefore, since the signal (adjustment signal) given from DO serves as the same polarity in that 
time then, it will enlarge an effect at the polarity (+ or -) of **. For example, - writing usually has 
bad maintenance to + writing. Therefore, maintenance of - writing can be made good by making an 
adjustment signal - slippage. In this case, although it is possible that maintenance of + writing 
worsens, image quality is improvable by making holding property of amphipathy equivalent. 
[0037](3) There is a phenomenon "thrust to one of the causes of image quality deterioration", and 
when gate voltage falls at the time of the switching OFF of TFT (ThinFilm Transistor), as for this, 
change pixel potentials by coupling by parasitic capacitance. 

[0038]Since this amount of change differs in how whose gating signal becomes blunt by screen right 
and left (it follows for separating (it goes to the wave-like right), and it becomes blunt, although the 
neighborhood of a gate driver is sharp), it changes with screen right and left. Therefore, in order to 
improve this, by screen right and left, an inclination can be attached and the size of DO can be 
given. 

[0039](4) The switching characteristic of TFT is determined by the ON voltage and OFF voltage of 
gate voltage. Since the polarity of the pixel which adjoins that it is signal wire inversion driving 
differs, ON voltage and OFF voltage cannot be decided according to each polarity. In the case of H 
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inversion driving, this becomes possible, but since the inversion driving cycle is usually short, power 
will be consumed if voltage is shifted at every time. 

[0040]Since the inversion driving cycle will be 4 times the H inversion driving by combining H 
inversion driving and a multi-field drive, according to each polarity, ON voltage and OFF voltage can 
be decided good, and, thereby, image quality can be improved. 

[0041]When performing scanning line selection and reversal as shown in drawing 2, in order to 
migrate to three subfields and to scan to line sequential, a front scanning line and the following 
scanning line serve as the same polarity. Therefore, when the 1 field comprises the subfields SF11- 
SF13 of three sheets, image quality may be degraded as what is called a disk flow that three 
scanning line groups which the same polarity adjoins move. 

[0042]Then, next, the case where it displays by changing the polar inversion signal P1 according to a 
scanning line selection signal is explained. 

[0043]With the signal S1 received from the scanning line selection signal generation circuit 18, from 
an inversion-signals generating part, they are made by the inversion signals P1 in this example, and 
in the n:m interlace processing circuit 14, The output control of the picture information used as the 
picture information chosen according to S1 and non selection is performed, and conversion of 
picture information is performed by P1. Although there is no restriction in particular in the contents 
of processing performed by the n:m interlace processing circuit 14, they are the contents of 
processing for improving degradation of a display image. 

[0044]There is no restriction in particular about conversion of picture information, and about the 
case where a signal level is determined, for example according to reversal of common voltage, also 
in the same gradation, conversion is performed so that it may be set to the signal level which differs 
in + writing and - writing. For example, when the liquid crystal cell which shows a voltage- 
transmittance curve as shown in drawing 3 is used, in + writing, the transmissivity of T1 will be 
shown to the signal level of V2, and - writing will show the transmissivity of T1 to the signal level of 
VI. 

[0045]In this example, a picture signal is a digital signal and within the signal wire driver 16 Digital to 
analog. It is performing (it is hereafter called D/A), the picture signal (referred to as DV1 and DV2, 
respectively) of V1 and V2 serves as a following formula, and an input picture signal and a polar 
inversion signal are outputted corresponding to 1:1. 
[0046] 
[Equati on 1] 

D V 1 = D V 2 

[0047]In this case, polar inverting means are changed and there is the necessity (here, denial is 
taken) of also changing an input picture signal. For example, exclusive OR is taken between 
inversion signals (P0) and the inversion signals (P1) which performed processing which improves 
degradation of a display image, a picture signal is denied in one state, and the output to the signal 
wire driver 16 is performed. Drawing 4 (A) shows the contents of processing currently performed in 
the n:m interlace processing circuit 14, and drawing 4 (B) shows the signal wave form of each part. 
Although the contents of processing in particular in drawing 4 (A) are not restricted, it has the 
selector 31 and the selector 32, for example, In the selector 31, the picture signal D1 or DO is 
chosen with a scanning line selection signal, and a picture signal inverted output is chosen by the 
exclusive OR of P0 and P1 in the selector 32. 

[0048]Here, actually, although DO is a signal which is not written in, it is a signal required in order to 
amend by applying a certain voltage to an organization which has not been chosen to a signal wire. 
In this case, although what kind of thing DO may be, what improves image quality through coupling 
(capacity) between a signal wire and a pixel is preferred. Therefore, DO can also be made into the 
same signal as D1. 

[0049]In the above-mentioned explanation, although a case where reversal of write-in polarity and a 
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picture signal was in agreement was described, in a voltage-transmissivity characteristic, it may 
change into a suitable picture signal for every polarity by providing a reference part which can 
compare each signal-level value and picture signal information. 

[0050]In this invention, a disk flow into which a scanning line group which makes the minimum a 
scanning line group which serves as the same polarity adjacently, or serves as the same polarity 
flows can make it be hard to be recognized visually by combining two methods, a polarity-reversals 
method and a selection method of a scanning line. 

[0051] Drawing 5 shows a picture displayed on a liquid crystal display panel by signal concerning a 
drive method of this invention, and its signal. A portion which a slash part showed + polarity among 
drawing 5 , and a plain part showed - polarity, and attached a diagonal line shows a scanning line 
selected in each subfield. Here, polarity at the time of the polarity of a non selection scanning line 
which does not attach a diagonal line choosing each scanning line at the end is maintained. 
[0052]Here, it is a case where n= 4 and m= 1 (the number of subfields is 4/1=4) are used in a multi- 
field drive, Drive frequency can be reduced and power consumption in the signal wire driver 16, the 
gate line driving circuit 13, the liquid crystal display panel 12, and the common voltage generating 
part 1 1 can be reduced. A scanning line under one which makes a polar inversion cycle every four 
scanning lines, and chooses further in the following field is writing in so that a scanning line group 
which serves as the same polarity adjacently may serve as the minimum, and so that it may become 
upper scanning line and reverse polarity. Even when a multi-field drive is adopted by doing in this 
way, a scanning line which serves as the same polarity adjacently can be made or less into two, and 
spatial frequency can be further made high. 

[0053]Here, since it is necessary to compensate between scanning lines when using the multi-field 
driving method, two or more polar biases become important. For example, in this example, a 
compensation relation to a problem in every four becomes, and a scanning line group toward which 
polarity inclines at a rate of 3:1 exists in drawing 5 . However, a disk flow becomes one 3 times the 
flowing velocity of this, and this scanning line group becomes in the following field that it is hard to 
be recognized visually in order to move by 3 pixels. Although especially this drive method is 
effective in a 2n:1 (n>=2) multi-field drive, it is not restricted to the above-mentioned example. 
[0054] Drawing 6 shows an example of change of an inversion cycle of drawing 5 , and shows a 
picture displayed on a liquid crystal display panel by signal which starts a drive method of this 
invention like drawing 5 , and its signal. Here, the polarity of a scanning line is unified all over a 
subfield, and it is considered as a cycle reversed for every subfield. A portion which a slash part 
showed + polarity among drawing 6 , and a plain part showed - polarity, and attached a diagonal line 
shows a scanning line selected in each subfield. Here, polarity at the time of the polarity of a non 
selection scanning line which does not attach a diagonal line choosing each scanning line at the end 
is maintained. 

[0055]Here in a multi-field drive, n= 5, m= 1. (however, the number of subfields is a case where 5) is 
used, also in this case, can reduce drive frequency and can reduce power consumption in the signal 
wire driver 16, the gate line driving circuit 13, the liquid crystal display panel 12, and the common 
voltage generating part 1 1 similarly. All over a subfield, since common voltage is maintained at fixed 
voltage (+ polarity or - polarity), in the signal wire driver 16, the liquid crystal display panel 12, and 
the common voltage generating part 1 1, a reduction effect of power consumption becomes large 
more. However, in this method, since + writing and - writing are performed on the whole screen, 
generating of a field flicker can be considered. 

[0056]Then, as shown in drawing 7 (A) and (B), carry out double-speed processing of the inputted 
image information, and a data constellation of the following subfield is recorded on a memory, and a 
data constellation of a subfield of another side is written in by SF1. For example, about writing in 
this case, it carries out with + polarity. Then, said subfield and polarity are reversed and writing of a 
data constellation recorded on said memory is written in throughout [ two SF ] with - polarity. Since 
this subfield period is performed by period of a half of the usual multi-field drive, a field flicker goes 
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into a high frequency domain, and is not recognized visually. In this case, although power 
consumption in a clock part of the gate line driving circuit 13 increases, since power consumption in 
the common voltage generating part 1 1 is reduced substantially, as the whole, power consumption 
becomes low. 

[0057] A memory may be provided in the n:m interlace processing circuit 14 shown in drawing 1 , and 
the above-mentioned processing may be performed using the memory. Here, in order to explain 
simply, are not describing a gap in particular of timing of a signal by buffer in the n:m interlace 
processing circuit 14 and a buffer within a signal wire driver, but. Timing with a scanning line is 
coincided so that a desired picture may be acquired actually. 

[0058]Although an increase in the number of ICs by having a memory and an increase in power 
consumption are expected, as shown in drawing 8, it can have composition which does not have a 
memory in a module by controlling a signal output from the computer side which outputs a signal. 
Usually, in an information terminal body, a signal output to a module is controlled by Video RAM 21 
and the control circuit 22. In this example, in order to change an inputted image according to a 
processing means of a n:m interlace, the scanning line selection signal S1 of a modular circuit is 
inputted into this control circuit 22 from the scanning line selection signal generation circuit 28. And 
the control circuit 22 will change specification of an address and output timing of a picture between 
Video RAMs 21. In drawing 8 , the reference numbers 23-27 show a liquid crystal display panel, a n:m 
interlace processing circuit, a signal wire driver, n counter circuit, and a gate line driving circuit, 
respectively, and these functions of them are the same as that of a case where it is shown in 
drawing 1. 

[0059]Since an inversion cycle of common voltage can be substantially made low, a standup of 
common voltage in the time of polarity reversals can be prevented from becoming a problem in this 
example. That is, in order for what is necessary to be just to reverse the polarity of common voltage 
during a blanking period, a comparatively long damping time constant of common voltage at the time 
of writing will be taken. Therefore, sheet resistance of a counterelectrode can enlarge. Or the 
feeding point can be lessened. 

[0060]When carrying out double-speed processing of the 2n+1:1 (n>=1) multi-field drive, although 
the above-mentioned drive method is effective, it is not restricted in particular to the above- 
mentioned example. 

[0061](Example 2) In Example 2, an interval of a pixel chosen in a subfield or a scanning line is made 
the same between each subfield, and make a polar inversion cycle inharmonious to a cycle of 
selection of a pixel or a scanning line, or non selection, and let a polar inversion cycle be different 
[ 1 ] also between the fields. 

[0062] Drawing 9 shows a picture displayed on a liquid crystal display panel by signal concerning 
other drive methods of this invention, and its signal. A portion which a slash part showed + polarity 
among drawing 9 , and a plain part showed - polarity, and attached a diagonal line shows a scanning 
line selected in each subfield. Here, polarity at the time of the polarity of a non selection scanning 
line which does not attach a diagonal line choosing each scanning line at the end is maintained. 
[0063]Here, in a multi-field drive, it is n= 5 and m= 2 (although the number of subfields is set to 2.5). 
it is constituted by subfield of three sheets as a display image — **** — it is a case where it uses, 
and drive frequency can be reduced and power consumption in the signal wire driver 16, the gate 
line driving circuit 13, the liquid crystal display panel 12, and the common voltage generating part 1 1 
can be reduced. In this case, reversal which makes polar inverting means the same polarity every 
every three scanning lines and 2 scanning lines is performed by turns, and a . scanning line under one 
which chooses further in the following field is writing in so that a scanning line group which serves 
as the same polarity adjacently may serve as the minimum and it may become upper scanning line 
and reverse polarity. Even when the multi-field driving method is adopted by doing in this way, a 
scanning line which serves as the same polarity adjacently can be made or less into two, and spatial 
frequency can be further made high. 
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[0064] However, in this method, since + writing and - writing incline and exist at a rate of 3:2 in a 
screen, it is expected that a dc component is impressed to a liquid crystal material and an orienting 
film. Then, a rate of the number of scanning lines of + writing and - writing is switched for every 
number subfield. In this case, although it is thought that there is a possibility that a field flicker at 
the time of a change may be recognized visually, image quality deterioration can be reduced by 
lowering to below change frequency (for example, 1 [Hz]) that is not recognized visually with vision 
characteristics. It may be made to output common voltage which becomes the optimal according to 
a polar bias from the common voltage generating part 1 1. 

[0065] Drawing 10 shows an example of change of a selection method of a scanning line of drawing 9 , 
and shows a picture displayed on a liquid crystal display panel by signal which starts a drive method 
of this invention like drawing 9, and its signal. In a drive method shown in drawing 10 , two scanning 
lines are not continuously driven all over a subfield. A portion which a slash part showed + polarity 
among drawing 10 , and a plain part showed - polarity, and attached a diagonal line shows a scanning 
line selected in each subfield. Here, polarity at the time of the polarity of a non selection scanning 
line which does not attach a diagonal line choosing each scanning line at the end is maintained. 
[0066]It is [ in / here / a multi-field drive ] n= 5 and m= 2 (although the number of subfields is set 
to 2.5). it is constituted by subfield of three sheets as a display image — **** — it is a case where 
it uses, and drive frequency can be reduced and power consumption in the signal wire driver 16, the 
gate line driving circuit 13, the liquid crystal display panel 12, and the common voltage generating 
part 1 1 can be reduced. Reversal which makes polar inverting means every three scanning lines and 
the polarity same [ two whole scanning lines ] also in this case is performed by turns, and a 
scanning line under one which chooses further in the following field is writing in so that a scanning 
line group which serves as the same polarity adjacently may serve as the minimum and it may 
become upper scanning line and reverse polarity. 

[0067]Even when the multi-field driving method is adopted by doing in this way, a scanning line 
which serves as the same polarity adjacently can be made or less into two, and spatial frequency 
can be further made high. In this method, although + writing and - writing incline and exist at a rate 
of 3:2 with every scanning line, it is equalized in a screen and it is possible that a dc component is 
not impressed by an orienting film compared with a case of drawing 9. 

[0068]A rate of the number of scanning lines of + writing and - writing may be switched for every 
number subfield like a case where it is shown in drawing 9 also in this case. Although especially this 
drive method is effective in a 2n+1:2 (n>=1) multi-field drive, it is not restricted to the above- 
mentioned example. 

[0069](Example 3) In Example 3, an interval of a pixel chosen in a subfield or a scanning line is 
changed to a polar inversion cycle. 

[0070] Drawing 1 1 shows a picture displayed on a liquid crystal display panel by signal concerning 
other drive methods of this invention, and its signal. A portion which a slash part showed + polarity 
among drawing 1 1 , and a plain part showed - polarity, and attached a diagonal line shows a scanning 
line selected in each subfield. Here, polarity at the time of the polarity of a non selection scanning 
line which does not attach a diagonal line choosing each scanning line at the end is maintained. 
[0071]Here, it is a case where n= 6 and m= 2 (the number of subfields is 3) are used in a multi-field 
drive, Drive frequency can be reduced and power consumption in the signal wire driver 16, the gate 
line driving circuit 13, the liquid crystal display panel 12, and the common voltage generating part 11 
can be reduced. 

[0072]When this drive method is used, a portion from which the number of scanning lines which 
serves as the same polarity adjacently does not become [ this / below / n ] arises. However, since 
an interval of a disk changes and a disk flow is also lost as shown in drawing 11 , a space spectrum 
of a disk becomes that it distributes and is hard to be recognized visually, and is simultaneously 
effective also to distortion by return. 

[0073](Example 4) In Example 4, an interval of a pixel chosen in a subfield or a scanning line is 
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changed to a polar inversion cycle, and it is considered as different [ 1 ] between each subfield. 
[0074] Drawing 12 shows a picture displayed on a liquid crystal display panel by signal concerning 
other drive methods of this invention, and its signal. A portion which a slash part showed + polarity 
among drawing 12 , and a plain part showed - polarity, and attached a diagonal line shows a scanning 
line selected in each subfield. Here, polarity at the time of the polarity of a non selection scanning 
line which does not attach a diagonal line choosing each scanning line at the end is maintained. 
[0075]Here, it is a case where n= 3 and m= 1 (the number of subfields is 3) are used in a multi-field 
drive, Drive frequency can be reduced and power consumption in the signal wire driver 16, the gate 
line driving circuit 13, the liquid crystal display panel 12, and the common voltage generating part 1 1 
can be reduced. 

[0076]In this drive method, an election priority of a scanning line is made the same by SF1-SF6, and 
+ polarity and - polarity are reversed between subfields. It is made an election priority which is 
different from the above by SF7-SF12 continuing, and polarity is reversed between subfields. SF13- 
SF18 were performed similarly, and an election priority of a scanning line has included a portion 
which does not become the same. By doing in this way, it can carry out to a disk or a disk flow 
produced when it drives by a certain fixed election priority that it is hard to be recognized visually. 
[0077](Example 5) Example 5 is an application which raises image quality by changing a polarity- 
reversals method during a maintenance period in each of above-mentioned examples. 
[0078]In a multi-field drive, in order that a period which makes non selection of the scanning line 
may not perform writing operation, even if it changes signal line voltage and common electrode 
voltage, a picture element electrode is in floating theoretically, and, for this reason, an electric field 
concerning a liquid crystal layer is kept constant. However, actually, leakage current occurs and 
picture element electrode potential changes with the switching characteristics of TFT and the 
characteristics of a liquid crystal material which are switching elements. In this case, pixel- 
potentials change and a luminance change by leak are improvable by controlling polarity reversals in 
a maintenance period. 

[0079]Here in a multi-field drive, are a case where n= 4 and itf 1 (the number of subfields is 4/1=4) 
are used, and usually at the time of - writing the holding property of (-), + Since leakage current is 
large compared with the holding property of (+) at the time of writing, as shown in drawing 13 , 
voltage at the time of - writing is made to be impressed to a signal wire, concerning polarity in a 
maintenance period. In this figure, in order to make it intelligible, the signal wire Xn and a pressure 
value impressed to Xn+1 have shown voltage to common potential (Vcom). Although there is no 
restriction in particular about the pressure value V0 in this case, it is preferred to make it holding 
property at the time of + writing and - writing become equal. 

[0080]In this case, as processing, the scanning line selection signal S1 is inputted into the signal 
wire driver 16, and it carries out by outputting V0 made within the signal wire driver 16 in a non 
selection period to a signal wire. V0 may be given based on DO. In order to raise not only this 
example but a switching characteristic in a maintenance period, various polar inversion cycles in a 
maintenance period are changeable. 

[0081]In order to improve wave-like **** at the time of a standup by resistance of a common 
electrode being high and a damping time constant becoming long about the polarity of common 
voltage, As shown in drawing 14 , at the time of writing, a waveform of common voltage can be 
performed in the state where it rose thoroughly, by making it during the maintenance reversed to 
polarity at the time of the next writing. For example, as shown in drawin g 15 (A), when it displays on 
a window, as shown in drawin g 15 (B), a portion from which contrast differs in window right and left 
arises, and image quality deterioration by a cross talk arises. 

[0082]For example, when black is displayed in a window and intermediate color is displayed outside a 
window, intermediate color of window right and left becomes bright compared with a portion outside 
of it. This is because it is with a scanning line selection period without a window, and a scanning line 
selection period with a window and a wave-like standup of common voltage changes with capacity 
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coupling between a signal wire and a common electrode, as shown in drawing 19 . For this reason, at 
the time of writing, a difference arises in real row voltage to a picture element electrode, and it is 
thought that a cross talk appears. Since according to this example polarity reversals of common 
voltage are enough performed early from usual as shown in drawing 16 , a wave-like standup of 
common voltage is not affected. Therefore, a cross talk can be eliminated and image quality can be 
improved substantially. 

[0083]This example is not restricted to a 4:1 multi-field drive, and can be applied to all the n:m 
multi-field drives. Here, a case where a drive method of this example is applied to Example 2 which 
performs writing operation of 2LINE continuously is explained. 

[0084]When performing writing operation continuously, it is thought that there is no beforehand 
reversed period about reversal with a common electrode in a write period of the following scanning 
line ( drawing 1 7 (A)). Also in this case, timing of selection of a scanning line can be carried out by 
making it shown in drawing 1 7 (B). In this case, in a gate line driving circuit, it is assumed that it has 
the function to change timing of a shift register. In drawing 1 7 (B), after stopping a clock after 
choosing a scanning line before changing timing and being continuously chosen with a clock, and 
performing polarity reversals and common voltage fully rises, a clock is re-operated and a signal is 
shifted. A scanning line after being chosen continuously is chosen by carrying out an ON signal with 
a scanning line selection signal with this. After that, it is usually alike, and with a more nearly high- 
speed clock signal, a shift action is performed and it doubles with selection operation of the 
following scanning line. 

[0085]It can be made to be able to synchronize with a polar inversion cycle, and a write period can 
also be lengthened. For example, as shown in drawing 18 (B), by making a selection period of a 
scanning line longer than usual, the write-in characteristic can be raised and image quality can be 
improved substantially. In this case, suppose that processing in the scanning line selection signal 
generation circuit 18 and the gate line driving circuit 13 is shown, for example in drawing 1 8 (A). 
[0086]Here, it is explaining in the 4:1 multi-field driving method. That is, from a scanning line 
selection signal, the four scanning line selection signals S10, S11, S12, and S13 are outputted, and 
each performs an output control of the scanning line G4n, G4n+1, G4n+2, and G4n+3. In this case, a 
signal from S2 is outputted as a signal which has 4 times as many scanning line selection periods to 
a signal at the time of only combining a multi-field drive and H reversal. Here, from the signal wire 
driver 16, a signal which displays a desired picture shall be outputted to a signal wire. 
[0087]In the range which is not limited to the above-mentioned example and does not deviate from 
the gist, it changes variously and this invention can be carried out. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The block diagram showing the composition of the important section of the liquid crystal 
display of this invention. 

[Drawing 2] The figure showing a nature cloth with the signal wave form at the time of using the 
drive method of this invention very much. 

[ Drawing 3] The figure showing the voltage-transmittance curve of a liquid crystal. 

[Drawing 4] As for (A), (B) is a figure for explaining the contents of processing of a n:m interlace 

processing circuit, and a figure showing the signal wave form of each part. 

[Drawing 5] The figure showing the polar distribution at the time of using the signal waveform 

diagram of a 4:1 multi-field drive, and the drive method of this invention in Example 1. 

[Drawing 6] The figure showing the polar distribution at the time of using the signal waveform 

diagram of a 5:1 multi-field drive, and the drive method of this invention in Example 1. 

[Drawing 7] (A) It is a block diagram which attaining to and in which showing the contents of 

processing of a circuit [ in / in (B) / the double-speed write-in drive of a 5:1 multi-field drive ]. 

[Drawing 8] The block diagram showing the composition of the conversion process of the picture 

signal in the liquid crystal display of this invention. 

[Drawing 9] The figure showing the polar distribution at the time of using the signal waveform 
diagram of a 5:2 multi-field drive, and the drive method of this invention in Example 2. 
[Drawing 10] The figure showing the polar distribution at the time of using the signal waveform 
diagram as an example of change of Example 2, and the drive method of this invention. 
[Drawing 1 1] The figure showing the polar distribution at the time of using the signal waveform 
diagram of Example 3, and the drive method of this invention. 

[Drawing 12] The figure showing the polar distribution at the time of using the signal waveform 
diagram of Example 4, and the drive method of this invention. 
[Drawing 13] The figure showing the signal wave form of Example 5. 

[ Drawing 14] The signal waveform diagram for compensating a leakage characteristic as an example 
of change of Example 5. 

[ Drawing 15] (A) It is a display image figure which reaching and in which showing the cross talk 
according [ (B) ] to a window display. 

[Drawin g 16] The signal waveform diagram of each part in the time of the window display at the time 
of performing the drive method of this invention. 

[ Drawing 1 7] (A) It is a signal waveform diagram showing the selection method and the polar inverting 
means of the scanning line which reaches and requires (B) for the example of change of Example 5. 
[ Drawin g 18] As for (A), the figure showing the processing constitution concerning the example of 
change of Example 5 and (B) are the signal waveform diagrams showing the scanning line and the 
polar inversion cycle concerning the example of change of Example 5. 

[Drawin g 19] The signal waveform diagram of each part in the time of the window display at the time 
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of performing the conventional drive method. 
[Description of Notations] 

10 — An inversion-signals generating part, 11' — A common voltage outputting part, 12, 23 — 
Liquid crystal display panel, 13, 27 [ — A signal wire driver, 18 28 / — A scanning line selection 
signal generation circuit, 21 / — A Video RAM, 22 / — A control circuit, 31, 32 / — Selector. ] — 
A gate line driving circuit, 14, 24 — A n:m interlace processing circuit, 15, 26 — n counter circuit, 
16, 25 
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[Drawing 12 ] 
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-f-Jl/KtfA-rnXm A t£IE£)3£$)L nl*3 

~A(DIE<7)gfSU mlSnJ-XTOiECOMIS) fflOffl*$fc 

[«««2] B5fB H t77i'-^ KJsS^TWWAIfl 
EBI**fcW:jiW.W>IBIIH***t7 r 7 -r -JU KIBTW— 

<t ^ izr «n 2 iae©jsss^sSo 

[»*>S5] fiteattECaJBfflKttLT, huIB+^7 

3KRr*i?gBiHRSrctt36aB©IHI«*Sa:*J:3'icT 
[W*«6] 'JM5K £*-S®»E±fc» Afla>WR«i 

*A«U BSMMMk 1 tt©7 U-^B«*B$|IMilc 
SBoTBfcBaVr* nfl©*777-r-JU KlCftM&tU 
B5ia- | t77-i--;UKA^A-rnXm (CCT, A(*IEE>SS 

R, nl*3~A©IE©fitt, mtt n WTCIEOfitt) B 

bb©bbi*bt*-3T» 

bbkh iTmirffttTEBfe. iMBStt*EB** 

T7 'J •> **BBU ms#T74-ll Rcfc^Tl5E 
BB*fcttBBB«WB©MPirW»RT* C £fttttt& 

MBB7] *IB1t7*7V-JUK»cBi*T»JW*M 
EBBS fcttBS»©HR*S-»7 r 7 f -/U KBTH- 

T*BBU:ttLT, BBBtt*EB*-a:*B»**-a 



£*-ab*b 6 EBQ£A&ij*&B4)rab£& 

[fff*H8 ] S+t77 -r -Jl/ KBU:fcl*T«tt«>EK 

anz&itz <fc a 7 EBoBAB^iBBQ 

[»*JS9] BEBttECQBfflKf&UTs HylS?7 
7-r -;U Rca3C*TBSl-r S1MBBB* fcttitfiBOH 

r*b arss** snrwn 6 EBaBBBij&BoBtt 

[■MQH1 0] BESttEBQBfflKttLT, sOiB+t 
TBiRT*tlEBBt>L<liBBB©nB*Bfc««fc3 

icr*it«S6CK©j*A*s««a)aHfc&a. 

[§S0£CDP&i&IKB.S] 
[000 1] 

BsniKOBr *s«#si *BBt** 1 bbb* l < » 

^S^SlcSiRfflOX Y y * > 7*B?tf KRStlfcBA 

*jj*BBa5J:tf*<DB»*S£lcBTS. 
[0002] 

[ft*<Dl£ffi] £ASct£B& ffi 
BJEKtttfRTB?«*fc4k BW&h BB€liU& 7 
- K 7p -t 7 t- y m > tf a - £ , /J\SJ y- A 
BSBKUXBi^ShTU**. BifiTli, ^>A7J«? 
^BCBBtfSSJ'A C*ifcflH.^SHfB«*B (PD 
A) 'MDffiStfjfcfcLTV*. 

[0 0 0 3] jSAS^ut^iElb^-e:^^ P-iSffl 

lcJ:^7'J-y^fi)t» (AiLtf. S7'J->*) 

'NWgiRlc^oTv HES!B i lE<fi!t)ti*<feaicaoT 
[0 0 0 4] 

«»tf**<s<b-r*. cirofc«>. =i*>ma©8iitE 
ic/t5*>* (awB©wy) cnit «^ie 
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CO 0 0 5] *WfUtfrfrZ&lZ&frT%:-$fttc*><DT° 

fc'j, 707, h-^^iijtmfcisiL?**}***^ 

[0006] 

fufB+f77^-;bKtfA-=-nXm A 14IE©II 

S> n(43~A<*>jE©SSSk ml* n J-XTOIE©^) IS 

[0 0 0 7] *8Et4s 'J>ft<£ti-;&(DBtE± 

U a^ffiBtf* 1 «W>7 U-ixH»SeHlfclc»-3T 
■Hc«ipr * n moW77 -f Kfc#*J* *U MiB+f 
77-f-il/FtfATnXm (CCT\ AttiEOfflS, n 
(4 3~A<7)IE<Dg£jU mlinJ-XTCDIEtO^a) flUOiJ* 

UEStt*S(i*-SZ7'J'yft*afllU mZV-77-f 
[0008] 

Afloat l< menu:* urn* 

icttR? * n m<WJ7 4 -)\> K(c»*J U 
-r -;l KCmEttAOWRti L < (4j£»l<Dfc<7) A-r n 
xm (CCIf, A teiECOSISu n 14 3 W±7?AWTOiE 
<D8». mttn«TF©iE«>B») 110>II]*Sfc(ij£SII 

[0009] z.o>mmz^Ts mmz&mt ztctb 
[ooio] m.mmz<i:vMm*mijitzt§-£ 

1 tt<D7 U-AatR<7)iI«fll^* n : mlC-fV*- 



*i\s?7-(->i>mw)%izj:tii£, mmsKDmrn® 
&zM$t<DT\ femmmtxtzmmtztrnz. 

mWiyk\,z}ir>T. SfiittOSgieJ:57'J'>*fi£» 

mz\t.. S7 y ^rafrr *;i<!:tf?^£„ 

[0 0 1 1] ±IB«|ja*1ir*» H5i£<h?/U 

wmm@mmzzi>)$krs.z,mis\.z. im®.v>mmm 
tffitotizittb. wmmmz&ftTzttywffiowm 
fc, sttaEKJumicmffiu moo N 

VC'v®V&»Wtt*n±3 t% Z. tit?* 5. 

[0012] £OH5K<h^l/? : 7^->UK!§EIb£IW|Bt 
tt?«H*ft*1W»::Aofcil£l;:tt» AflftBK^b 

[0013] seic, iitttcffin^nRt^d&Kiinft 
<D7 y v ■hmsnmz «t o tj/t y x istf£ i:* c t& 
<»< «tt(D«SHaaaki$tt?4ee 

[0 0 14] $fcv ^U^7-f-;UKSEB)lCfe^Tt4, 

fiatfflinfl'^tc** < 1 m&mm<D7 y 
[0015] zo>*?it7'(>tmtwmm* 

*niciBH-r*»fU5ELSl=J:*SJl©*fk*l»±r* 
[0 0 16] JR 1 O^Si LT14, ■y-77^-;l/Kltfc 

[0 0 17] m2(D^iai:tTt4. BlOfSlEfi^ 
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[00 1 8] !g 3 <*>#|=8:<h LTti. figttSfeODJSMBlcjJ; 
[00 1 9] g4(D#Si:LTtt. «Btt©SI£)aW^Jt 

[ o o 2 o j mi <D#stc «fctit# , 7 'j •> 5 
[0021] m 1 33&if%3<D^mz<kiM$. gfsmz 

«B*ftli<**.- m 1 fc^O-mstD^SlCfct^ ffl 

fcfWJ-y* mam) i>\ /<*;UBBrt?SW«u:Jl 
<&3, fl»J^.(f88ttWS^ffl<!:v;U^7-r 

[0 0 2 2] S®£fflKtf&^«J:5fcS5li«W> 
HHWcfcl^T, ffi^fiSttKtto 7 'J » *JbWc&* + 
U7tUTS«fflaM»«l±Jc«SU ^ftKcfcoWJ 

m.®&iz&vm&ttizmmz 

[0 0 2 3] m3<D#®U:J:ftfcfs SSa&DilltRSfcli 

SIBBJIIHCfcrafcfc Lit, iiJ/?WK£S«<D>itRllffi 
£Sa.6ft*a>T\ ®W£ilZ*Uz?&mTZZ£tfT* 

[0 0 2 4] %2&&Vm4<D&mz&tlif. 

&<W77-f-;UR;:tofcoT\ «14<&El£jm feJ: 



«. fintwsi£icfSi;TSi;57U , y*5-ffi(S-r 

«fcU. <fc»J^M(C7'J>>*ffi<S^ToT i t<i:L\ 

[0025] M2fcj:o : m40!)#sicj:mf. am 

[0 0 2 6] *56B^CD»a«^SlCfc^T«> S«<& 
[0 0 2 7] JfiTR *3SW£3l«I0lJ*igffl£#!BLTM 
[0028] (HJ60J 1 ) J-XTO&ftS&flM. 1 7 U- 

A ( 1 W>~? \s-hmm £«»<W77-r-;URca 

m\ts ttM¥3-2 7 1 7 9 5*4i«[Cfe^TBIS*tl 

[0 0 2 9] lCfel"*Ttt, tt77-f-/URC* 

Wffllt SHRti L < I£SBQIIII1$, =&+t77 -f 
KflflTW— IE U BJRt. L < ttj£2«<0BlR*fctt 

■Slz-ovziSlWtZo 

[0 0 3 0] El 1 ti^^B^Ojgalg/TTgSOSgPCD^fiE 

*^r«*HT»*. EI2liT;b5 1 7'r-;UKiE 

Kk.n = 3, m=1 (*7*7-f-iUKW*3 + 1 = 3) 

«B*584»1 0t» zitvmEtlJTJgPI 1 SAS 
S/t*>H 2,!:. y- KlilElblalK 1 3i:, n : m^f> 
^-U-^fflgS»1 4t» n*7>-9-E1^1 5<t:, 
^-^iSSKT-r/n jtS$git«Kfi^Sg£lH]Sg 1 8,!: 
A N 5±lc«)5K3-tiTt^, 3tM9/f*/U1 2 

[0 0 3 1 ] ±IB^J5)6<7)?g B a aS^MlCfct''Tlix E2 
lc^-r<k3l^ *«+f7'7-r-;l/K[cfc^T» ^aESSSSM 
J«fl#S 1 K*»J 3*tC1 *©3a»*i 5 2*B*tcaai 
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[0032] *«woB»*s6fEfe^Ttt» m.g.&<om 

z>o tztSs zotz. nijvyz-mv&i Sit. 7-f- 

;i/ Kstcy- hi® K^-f / wax*- h ^i/x^ajar 
*s2fey-mraiiiaBi 3icA***i*. c©jts 

[0 0 3 3] 8ttE1Eff99S±8 1 0*6, &£ 

o&mmmzmTfc&imp 1 6\ n : nvT>*-l/- 

So wtEisflrep 1 it. yjyfizffimtzrc&iz. 
mmm. 7*-iUK«icstt*Eeartrfc j E»©4:*'3 

C<DA73*ti/i:Eefi^P Hi* n : m-f>$ 

- u-T-aasESS 1 4 tcfc^TSas^tu *©fi^-# ft 

MTMi^»;H 2©n ; E>ffiE©fi8tt£E$£3' 
[0 0 3 4] c©«t34Blto&an:J: , J» «"RD<fc3a 
[0035] ( 1 ) H jElBEIIUCfe^Ttt, ilttKJrX 

WKasmsfctf-atti* * ? »= k 5-r /«bw # 

£So ttfe -**lR]fr5©W3l#J»**S<LfcK5 

im*, «ai*fiee»c** < mt&gftK < s^. £© 

[0 0 3 6] (2) HEIiBHBlfcfc^Ttt* K^f/fa) 

fi»*fl*Hcr*cttfT*«. coolie 

14^|5ll?lc-rs Z. t?ilJl**»T % C <t tfT-* So 

[00 3 7] ( 3 ) ■mSftOBBO— "3f=S6* 
l^531S*^»A CttfiTFT (ThinFilm Transisto 
r) (07.* v+XfOF Fmc7- hWE&T&ZZt 

iz j: y , §±§aic janiyzryy VT-mmwtiLftm® 
-rstoT-ss. 



[0 0 3 8] CQXHftli* ilE£6lC«fcoTy- hffl 
*©«yj&jBHt5fc«& h K5-f/fa>iS< + - 
7fc*\ Sins (3»B©;6fcff<) icLfctfoTM 

-tSfctolC, D0©****ii^6 , Pffi8*ttWT4 

[0 0 3 9] (4) TFTCX-fv^V^fStttt, 4r*- 

4H8Ecratt?&3&* M*r«MR©att#ji&«fc 

to, **l*ft©«ttfc£:bt!TON«E£OFF«E* 

^E£->7 h^-ti-S<!:/\ 0 7-^-;ggLTL*5o 
[0 0 4 0] HE*Effil!l<fc^U*7*-;l/hlBll)£lli* 

£*>i**cfcfc«fcy. ?©EeBibJ3ffltfHEi£Bn© 

4fg£&*©T% *tlWl©«ttlE£fo-ttTONWE£ 
OF FtE*S#t::3tttSC&tf?£. CtltCfcUHII 

[ o o 4 1 ] h 2 ic^r * a ajtaasHRfe ee* 

'fjo®£lcti^Tte. 3O£0+t77-<-;i/ KKfefc'A 

7-f-JUKSFI 1 ~S F 1 3TH&8LZnZ>i§£. PI— 

©ffitt#«8*-*3*©j6^s#»»-rs, ft)«>« 
[0042] *ct% jEftaaftflreftscTfl 

[0043] ^mmmicts^Tit. mmtmiiNH& 

0^1 8J:y§lTfcffl^S 1 KJ:oZ\ SttEIEfB^fS 

-ASflSSKI 4rtTtt» S 1 HrLTc^oTStR^tlS 
■flHffS t ^iSiR «h ft 3 MMMQ U AMWMfbti* 

tmc. PKcjcymnraoffifttffT^tis. ftfc, 

n : m'fVSr-U-AfllSigs&l 4lCj:oTt : rtotlS*Q 

[0 0 4 4] $fc, H^lfSfitO^lC-O^TtlttcSiJfE 
ttftftf, ffJAliD^VlEroEeic^to-ti-TM^SE 

•a^t-wi^fcTHft^fli^u^ut a* «t => izm 

V 1 ©fi^lElcJitLT 1 ©j2ifi$£jjvr ££:<!: ft*. 
[0 0 4 5] *S*«l,cfe^Ttt, I®i§tff->^;1/ 

^Sjft (JJtTx D/AtPf-SJ) £?ToTfcy. V1<hV 
2©il^fi^ (*n?tlDV 1 £DV2£?Z>) &%SR 
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[0046] 

D V 1 = D V 2 
[0 0 4 7] Z<Dt§£s ®&<D!s.Bl57£Zmz.%£& 

xt>mmm^**>%.&tz> (z.ctm. ss*t 

*) &g#25*. fflJttf, SttEIEfll^ (P0) t, « 

jf«©*ffc*a«T*^*ttLfc«ttErai^ (p 

«fl»*S5£U fl<MK5'1'/t1 6^©ffl»*ff5. 
04 (A) (in : m-r>*-U--*ffllg|s]S8 1 4T*ff=b 
tlT^55flSF'3S5^L. 04(B) U&VOflrettJg 
fcaVT. H4 (A) fcfctt*fflgrtgte<8l;:*iJK*;h.& 

fl^D 1 L Oi D 0 £jgJR U -feU^^-3 2T'l±P 

0 33<fct>"P 1 ®SMbOT3n(cj:9THfltflre£l&ii]73 

[0 0 4 8] DO I*. ISJKtett*£ii$ft£l"> 

«^?«* » jMiR LTt^t^aB^fl^WNfilS fr© 

D0tt£©J:5£ ) fc©T*&-3T J t»ai/>j!>\ 

*r«t»©#ff*u\ Ltc&iT. DoiiD i tnc 
fl»tr*ct 

[0 0 4 9] ±EBWHea3i v n*» <&*Stt£IMHI 

*»ttK6^T. fl4©ff«ttEfl&IMffl41IM&ff 
tt8T-**»BBS*Rtt3 C tic J:oTffitt«(ca«]a 

[0 0 5 0] *^lcfeiNTli. ffi14Ei57j;£fc<J:tf£ 
a«©3»R*ao 2 ckDTd C tic J: -a 

T> RjSLTBUJatttftSjSHtWW^fr*, t» 

[005 1] G95(*. *8E©!SBlfe:£^H:&*fl^t, 

r. a 5*, fsnas»+att*su swwBi-att* 

atttfa»**iTi.**. 
[0 0 5 2] CCT-lix ?;b^7-r-;UKIBWi(cfet'> 
T» n=4, m=1 W77 <f -/U K»tt 4 -M =4) 

aS*/<*JH 2. fc<fctf3*VSE38£»l llcfctt* 
j«««73*fflaW*Cttf"P*«. fits ai4©Jx&M] 
$£4j£S!|g§t U SSlc*7-r-Jb K"WW?*I55 

1 oT©ii»gl;J:, RffiL7iqi:att&»*iUMtttf 



lcll&2f : £*ToZV3o C©cfc-5lCl" SCttC«fcy % V 
Jl^7 -f -iU KEi&fcJSffl LfcH^T't^ BHSLTrai; 
BtttS3^aa£2*ttTU:T3Z:ttfT*3rx SSfc 

[0 0 5 3] diIT'> T;b^7-r-;UKIgK)^ffll. x; 5 

R*T*©att©ffiytfBHtft*. **tt«fc 
fcl^Ttt, 4*«©aAHatfnB£tt > J. H5(Efe^ 
Tli» 3 : 1 ©M£TatttiHB*jEaB»tfSaLT^ 
LfrLfctfS. C©ZSBM& *7<f-Jl/K?tt 
3B*»»IM-*fl:i6» aBSIttitf 3«©3ll*iaat* 
y, *II8;5r*il6<&3„ C ©IBift^ttx 2n : 1 (n 
^2) 7;U*7^-;UKS^tefc^7ftfc«a&7S3 

[0054] m 6 liU 5 ©attSlcJaSSOSMfJ^^ L 

Tfc y , m 5 £naK*BH©aii)£%i;:fl&ff9&J: 

tf*-©ft^K J: y jSfaS^/ <*;nc«s# *i£iia£^ 
to CCT*tts ^77H--il/KflcJJ^Tttjt2«©a 
tt««— U ^7*7-f-;l/KfffcO*EI£-r*HSBtr 

BtifcSU *taa*ttLfc»#tt*tf77<f-. 

ji/KT-aaLfdtaasavr. ect» afle*f*LT 
i^a«jt«B©attii» a£att«aac:B#[ l 

fc»©Btttfa**tiTV*. 
[0 0 5 5] ZZT'its ^Jb^7-T-;b KIESlKfc^ 

Ts n = 5. m=1 (fc/cU tf77 «f ->U KM* 5 ) 

ra&isiai 3. jSffia/Tx/<*;n 2, £,ttfatviE 

+J-77-f-;l/K*T*Wu a*v«Efl«-S©« 

^sgpi iicfc^Tti. <fcy-^«i73<ofi}^m)b^ 
t-SjA^ft^iis^tticfffensfcii. ®7 y » *©^g 

[0 0 5 6] tCT, H7 (A) fe«ktf (B) (C^-TJ: 
A^@j®1f$S^fg3S50SL, ^77-<-;U K© 
T-4»»*p<^y»cl3«r*tWE, <673©-9-77-f- 
jl/K©r-*»©»a**SFlT?T5. d© 
R©«&*KHLTW:+SttT*?T3. S F 2 

8B-t77-<-;UKtatt%filEL-att7Satr. C© 
+t-77-r-;U KfflHtt. a*©?;b^7-f-;U KBU© 
*»©JBHHc*-3Tffto<i*fc»» E7'J yAttKk^M 

■fcSISl 3©^Py^«T©5iim«73^aA*^ P'E 
>1E8£SP1 1 T©5BB«73tf*«tefia**i*fc 
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[0 0 5 7] ±IB5fiSl*v EntC^fn : m-<>$-U 

-xsiigiHiKi 4F»gu:y ; Ey£i9W\ ^©^y^ffl^ 

n : m-f >$-U-7.$!mi°]Sg1 4F»g?©M-;/7 7'-fc 
J; tfffi^&l K 5 -f / *F"g 7©/ f •> 7 7 - IE <fc £fi^© $ -f 

s v7©rnfc^Tttfcictttit^*i\(fc ss^tctt 
BfS©B«#»sft*«fc5fc. j£»i<!:©'Sn' = >'?* 

[0 0 5 8] Sfc, ^€'J5tt3CtW5 I C»© 

«j5Mcr*c£tfT*s. ant. iraa****^ 

tl'T^RAM2 1fcJ:U : 3>hP-;HHlK2 2(C<J:oT 
*5>a-;l/^©«^aj*l**!l»LTl/»3. *3S«S0>JT' 
its n : nrrv^-b-XOiag^e^UT, A*)® 
®^BS-r57c46, C©P>hP-Jl/[H]SS2 2.U: : Ev''a 
-;U0K^S2Sl3MJR(i^S 1 £i£gi&gjillR<l^&£[°l 
S&2 8fr 6A*rf£o *LT> P> h P-/H°]S&2 2 
tt, fcfx* RAM21 tOfHT'T K UX©a££J:tni 

fct^T. #?ss^2 3~2 7^ ^-n^nssas^/^ 

[0 0 5 9] SSK. *HS£^JlCfc^Tlix P^V^E 

=E V«E©fi5±tf y £ * S S l/> <fc a (Cf 5 E <!: 
#T*$*o Tfc*>5» 75V*V7S!Wf ICP^>SE 
©att*EIE*tf*l(f J:^fci&» 3* 
y«E©WJ£R*ttK»ft<£*C£lcfc*. Lfctfo 
T\ »(p]«fii<D->- htttttf** < C <ttfT* 

[0 0 6 0] ±IBIEib7D^li, 2n + 1 : 1 (nfcl) 

±KattfliE*jiH;**i* ) fc©?ttfti.\ 
[0061] (nwj 2 ) mmm 2 ic s^t& +r 77 

77 -r -IV FmT-m-lc U IHXfc L < lij£«l©)S?R 
S fctt#ajJW>H»H::» LTai*©5S£/HJ8£*-Sl<!: 
7^-;ura?t>ai4©EiEJ3»i£*l5]- 

[0 0 6 2] 09^ *£IH©ft!l©BI(l££lca3A4 

*©<t mz* y aAas%/ {*/ucaar»sft*n«* 
©atttfaastn:^*. 



[0 0 6 3] CJlT'tt, ^U^-f-ZUKSEillCfc^ 
7, n = 5. m=2 (tf77-r-;UK»tt2. 5i:&£ 
t>\ «^li®<!: LTte 3 *&©+>■ 77 -<— ;U KK<fcoTtI 

*-e*C£#T** «^K5-Of1 6. y-MUBB 
081 3, a&aCT/tt/M 2. fc.fctfa'EVlSEfli 

«tt©fil^S*3jHHM«:2iiS««KHi: 

JR£ft5 1 oT©j£»gl;}\ HSLTR]i;att£&4a 
agSfJb^'J^fc* «fc 5 lc±©^S^<ta4ait<!:&5 <fc 
?l«:g&*£fjoTV3. z © J: ? let" £> cilery. 

l^li:ait<!:55:5jta^22|s:J.XTlc-r«C<!:6^. £ 
5 (cSRMttSftff < "T * C <!: tfT**. 
[0064] LfrLStf6. CW^lCfcl-'Tttv +# 

#a-r*fc46, jS B B H «*4fe<fcU : ia(Rl^li:il3itfi£»^EnJ)P 

it + i: - S)i*©^a^Dt©sj^*y] y a ^. * . 
c ©ii^ w y a^s#©ffi7 y * jNOBStitatiff 
»*i%?is#i*tf» asmitTaa^tukiMnuax. 
a%tt (a?i»i [Hz] ) wTuwscticjco 

[0065] H 1 0 it m 9 ©^SS8©^tR73^©SS«>J 

LTfc y . ® 9 tmmiz*mfi(Dmmi5mimzm 
mzukto 01 0 loTxTiEib^ictj^Ts -y-77-r- 
t\ iiio*. f4^SBti+ai4^L, mmmt 

T^ft^3HR«i©att«:» 
LfcB©attfl*B#*tiTl^. 
[0 0 6 6] CCTfc, ■7;Uf 1 7^-;l/KIBSllCfct'' 
T. n = 5, m=2 (■t77-f-;U K»tt2. 5i:3S:5 
tf, g/T^il® t LTti 3 «J©+t7"7 -r RC«fe o Ta 

ssi 3. jsaa^/^n 2, as<fctfptviaE§g£8B 
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